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You did some research and found out that in 
1939, Mercedes built their first prototype safety 
vehicle. In 51, they patented front and rear 
crumple zones. In 50 they introduced a front 
ы impact crash test. Іп 78, front and rear antilock 
brakes. In 81, a Supplemental Restraint System 
with a front air bag. Now, after so many years 
of looking forward, Mercedes looks to the side. 
They've built the first car with air bags in the 


side doors, the Mercedes-Benz E-Class. 


These side air bags are mounted in the front 
doors. They're designed to help protect your 
head as well as your side and electronically 
activate in 14 milliseconds. To learn more, 


Explore our Web site, http:/ /www.usa.mercedes-benz.com. 


*MSRP for an E300 Diesel excludes $595 transportation charge, all taxes, title/documentary fees, registration, tags, dealer prep 
charges, insurance, optional equipment, certificate of compliance or non-compliance fees, and finance charges. E320 starts 
at $44,800. Prices may vary by dealer. E300 Diesel shown at MSRP of $41,685 includes optional sunroof and metallic paint. 


Air bags are supplemental restraints. Please always wear your seat belt. 
©1996 Mercedes-Benz of North America, Inc., Montvale, N.J., Member of the Daimler-Benz Group. 
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simply delivers. 


at your service. 


SyncMaster” 17GLsi monitor. 


simply samsung. 


superior image 


1280 x 1024 maximum resolution 
.26mm dot pitch 

digital on-screen controls 
15.75" viewable area 

user defined color control 
UltraClear" screen coating 


reliability 


24-hour/7-day live support 
3-year warranty 
Advanced Replacement Program 


value 


Colorific color matching software 
MacMaster* Мас” adapter 
PowerMaster® power down software 


1 800 933 4110 www.sosimple.com 
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EXCEPTIONAL Sony Technical Interactive Online 
SERVICE & SUPPORT > Response Center Support 
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Beefeater Imported Gin, 47% Alc. by Vol., Hiram Walker & Sons, Inc., Southfield, MI 


There was a decade 
called the Roaring Twenties. 
What will yours be called? 


BEEFEATER | 
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Microsoft 


Where do you want to £o today? www. microsoft.com/hardware/ 


996 Microsoft Corporation. All rights reserved. Microsoft and Natural Keyboard are registered 
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If your hands were designed 

for conventional keyboard use, 

your fingers would all be the same length, 
your palms would be flat and your wrists bent. 
But this is not how the human hand 

is constructed and this is not how 

the Microsoft? Natural Keyboard" is designed. 


It's curved and flexed and contoured like you. 


Because the shape of your hands defines 
the shape of the keyboard, 

you are left working in comfort. 

With your hands ergonomically poised, 
you compose with greater ease. 

You are naturally better able to perform. 


Nothing comes between you and your ideas. 


trademarks and Where do you want to go today? is a trademark of Microsoft Corporation. 


Now you are prepared 

to get something accomplished. 

Take advantage of special keystroke timesavers 
built-in to simplify your most repetitive tasks. 
This could make the difference between 
striving to keep ahead of your workload 


and positively gliding through it. 


The Microsoft Natural Keyboard; 

it will feel different, because it is. 

Then it will feel very right, because it is. 

Now go and put your hands on one 

because it's the feeling of each and every key 


under your fingers that will persuade you. 
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Virtual Pool from MacPlay bas all Five hundred years ago, Europe's 


the angles and shots of the real conquering heroes pursued dreams 
game —and then some. Features of a new world. MacPlay’s Conquest 
4 great pool games, full-motion- of the New World is a strategy game 
video library, realistic physics and where you command explorers, 
geometry, easy multiplayer modes, settlers and mercenary soldiers as 
realistic 3-D perspective and they discover a new world and 


graphics plus a musical jukebox. build the ultimate nation. 


You Don't Know Jack, Volume 2, In Zork Nemesis, you're beckoned 
is the hilarious sequel to the orig- lo the Forbidden Lands, a cursed 
inal award-winning game. This world occupied only by the tortured 
Jack comes complete with 800 spirits trapped there. Travel through 
all-new questions, new question 5 mind-bending worlds to discover 


types, celebrity guest appearances, the ancient secret of alchemy that 


new features and more. From will free the trapped souls from 


Berkeley Systems. evil's grip. From Activision. 


ACTIVISION. 


The best CD-ROM game of 932 A.D— 


EXHILARATING FLIGHT COMBAT! 

MacSoft's Terminal Velocity offers 
fast 3-D texture-mapped graphics, Monty Python and the Quest for the 
full 360-degree flight movement Holy Grail from 7th Level, Inc. It will 
and 7 weapons of extraordinary take you on a romp through King 
destruction as you fight your way Arthur's England, uncovering clues, 
through 9 unique planets with an solving puzzles and playing whole- 


awesome array of air-to-air and some games like “Burn the Witch” 


For Macintosh air-to-ground combat action. and “Spank the Virgin? 


Мож 


Westwood Studios’ Command and 


IE Nal d SIN Tank Commander by Eidos 
Mis. 1 1 Interactive slams you into the cock- 
| | 

LT 4) 


pit of an MI Abrams lank as you 


Conquer takes you into a gritty, 

high-tech world where the art of 
electronic intelligence and covert lest your split-second-decision 
surveillance reigns supreme. Where skills against enemy tanks in over 


guerrilla strategies and savage com- 25 fully textured missions. Destroy 


1-72, Leopard and Challenger tanks 


bat are the norm. Muster forces and — | 7%» 


lacerate your enemies to the bone. with over 7 weapons. 
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Witb its incredibly realistic flight = Origin Systems’ Wing Commander 
ith its incredibly realistic flig WING commanoza igin Systems’ Wing nander 
Мы тик ACICE лк FXEEDUM К ы 

models, 3-D photo-realistic land- IV is one of the latest space-combat 
scapes and the use of real-world » games for the Mac. Take on the role 
physics, Flight Unlimited re-creates . 4 of Colonel Blair, played by Mark 

the most accurate sensation of = ЭЭҢ $ b. Hamill in breathtaking space bat- 

ota © 3 
aerobatic flying ever experienced же жы Iles апа heart-pounding drama, as 
i T ж 
оп the Macintosh. For best results, > i y you fight your way through the most 


play before lunch. spectacular Wing Commander yet. 


Get ready for the biggest adrenaline rush of the holiday season. Were talking new games for the 
Macintosh’ personal computer. Were also talking sweaty palms. Heart-pounding exhilaration. 


Stomach-in-the-throat thrills — the works. And here’ the best part: with thousands of titles to 
choose from, you may never come down from that gaming high. Piqued your interest? Good. 


d. Apple, the Appl Mac, Macintosh, the Mac OS logo and F Macintosh are r marks of Apple 


So now youre probably wondering how to get your twitching fingers on these games. Just visit stores like CompUSA, Micro Center, Frys Electronics and 
Staples. Or, flip through any Mac" mail-order catalogs. Or, hop on the Net. But no matter where you go to find them, remember to look for the smiling 
Mac OS logo. (All great software wears this face”) If you're ready to take your adrenal glands on the ultimate ride, visit www.macsoftware.apple.com. And 


learn more about games for your Macintosh and how to find them. Of course, if you want to, you can always use a phone: call 800-500-4862. 
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Rants & Raves Reader feedback 

Electric Word Bulletins from the front line of the Digital Revolution 
Fetish Technolust 

Scans People, companies, and ideas that matter 

Reality Check The future of sleep 

Raw Data Stats ‘R’ Us 

Geek Page Agoric systems 
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Deductible Junkets Intelligent agency 
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Cyber Rights Now Feds versus freedom 
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Beyond the Banner By Joan Voight 
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Street Cred 
Just Outta Beta 


Net Surf 


IDÉES FORTES 


225 TheGilder Paradigm By George Gilder 


228 Support the ILPF By Craig A. Johnson 


Nicholas Negroponte 


Cover: Neal Stephenson plistographed by Karen. Моско, September 1996. 
Introduction: Amy Guip; televisions built by John Wells. 

Translation spelled out with a Kelvin siphon recorder courtesy of Ron Werngren, 
Museum of Submarine Telegraphy, Porthcurno, Cornwall, England. 


The Netizen: Reality Checklist 
Now that this year's content-free election is over, maybe we can begin to discuss 
the real issues the candidates studiously ignored. By John Heilemann 


53 


Mother Earth, Motherboard 
The hacker tourist ventures forth across the wide and wondrous meatspace of 
three continents, chronicling the laying of the longest wire on Earth. By Neal Stephenson 


The Airline of the Internet 
FedEx is piloting the next phase of the Digital Revolution. It's a very big idea. 
It's called logistics. By Todd Lappin 


234 


Swiss Made 
Zürich designer Jorg Zintzmeyer's prismatic banknotes map the "counterfeit-proof" 
new world of microtext, watermarks, and optically variable ink. By Tom Claburn 9% 
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Qua! 
People say,"Oh, that Henry is a crazy type," but don't mean it in a bad way. Because MicroUnity's 
Henry Massalin is not just crazy - he may be the ultimate nerd genius. By Gary Andrew Poole 


UFOs G 
Combining a primitive drawing style with technical precision, lonel Talpazan's 
extraterrestrial images capture the energy of an alien spirit. By Jessie Scanlon e^ 


Thinking About Thinking 
Neurophilosopher Paul Churchland speculates on when computers will have human 
intelligence - and when human causal reasoning will rise above that of a chimp. By Max More 


Keyword: Context 
Five million new members in two years. Stock value cut by two-thirds in six months. Service outage, 
lawsuits, churn - and talk of becoming the fifth network. What's really up at AOL? By Frank Rose 


254 


Color Him a Provocateur Get Wired - online. 
Designer Tibor Kalman likes computers. They give individuals Look for URLs that begin 
the power to fuck things up. By Brad Wieners 


258 
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for more Wired context: 


The Tra nsparent Society | from author's introductions 
260 Б The cameras are coming. They're getting smaller and nothing will stop them. to stories, 
3 The only question is: who watches whom? By David Brin : to threaded discussions. 
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VIDEO CONFERENCING 


Presumably you would. Which is why Packard Bell Platinum™ series computers come equipped for 
video conferencing. Just add a video conferencing camera or camcorder and have face-to-face conversations 
via telephone or the Internet. The computers are powered with the Intel® Pentium processor and come with 
built-in, cable-ready TV, full 3-D graphics. Direct Internet Access and state-of-the-art hardware and software 
enhancements. So you can keep in touch with friends and colleagues in even the most remote corners of the 
world. All from the comfort of your home. Visit us at http://www.packardbell.com 
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= he world’s #1 selling home computer 


WITH ITS INTERCHANGEABLE COMPONENTS, 
THE NEC VERSA 2400 |5 ACTUALLY 4 NOTEBOOKS IN 1. 


Just slip the 6X CD-ROM 


NEC Versa 2400 Series, 


. 1 5 th £ * 
drive and battery into the starting at $2199 


Intel Pentium® Processor 
up to 133MHx 


two modular VersaBay™ 

Up to 16MB EDO DRAM 

slots, and your NEC Versa” Up to 1.08GB hard drive 

11.3" DSTN color display 
Two VersaBay slots** 


2400 changes into a state- 


-the- imedi Two high-output 
of-the-art multimedia tool Б КЕЛУУ 


for brilliant on-the-road Two PC Card slots 
MPEG video 


presentations. 


E, HEAR AND FEEL THE DIFFERENGE." 


WITH ITS INTERCHANGEABLE COMPONENTS, 
THE NEG VERSA 2400 IS ACTUALLY 4 NOTEBOOKS IN 1. 


Just insert both bat- | vio versa 2400 Series, 


starting at $2199* 


Intel PIRA дент 
up to 13: 


Up to 16MB EDO DRAM 
NEC Versa 2400 becomes a Up to 1.08GB hard drive 


teries' into the two modular 


VersaBay slots, and your 


11.3" DSTN color display 


Two VersaBay slots** 


notebook with enough juice 


for up to 6 hours of nonstop Two high-output 


stereo speakers 
Two PC Card slots 
MPEG video 


computing. 


WITH ITS INTERCHANGEABLE COMPONENTS, 
THE NEC VERSA 2400 18 ACTUALLY 4 NOTEBOOKS IN 1. 


Pop the battery and the NEC Versa 2400 Series, 
starting at $2199* 


Intel Pentium? Processor 
up to 133/ 2 


floppy drive into the two 


modular VersaBay slots, and 


Up to 16MB EDO DRAM 


your NEC Versa 2400 turns | Up zo 1.08GB hard drive 
11.3" DSTN color display 


** 


into a notebook that will Jd ИрзаВау SR 


effortlessly store and trans- Two high-ousput 


stereo speakers 


fer data wherever you are. Two PC Card slots 
MPEG video 


SEE, HEAR AND FEEL THE DIFFERENGE." 


NEC 


WITH ITS INTERCHANGEABLE COMPONENTS, 
THE NEC VERSA 2400 IS ACTUALLY 4 NOTEBOOKS IN 1. 


Slide the 6X CD-ROM NEC TB | 


starting at $2199* : 


Intel Pentium? Processor 
up to 133MHz 


Up to 16MB EDO DRAM 
slots. On AC power, your Up to 1.08GB hard drive 
11.3" DSTN color display 


** 


drive and the floppy drive into 


the two modular VersaBay 


NEC Versa 2400 transforms 


Two VersaBay slots 


| imedi Two high-output 
into a powerful multimedia Me CAT 


notebook that will rival a Two PC Card slots 
MPEG video 


desktop computer. 


SEE, HEAR AND FEEL THE DIFFERENCE.” 


NEC 


бег license by Packard Bell NEC, Inc. "Estimated selling price. Actual price may vary. ""Тће CD-ROM drive comes standard on some models. ‘The additional battery is optional and must be purchased separately. 


and VersaBay are trademarks of NEC Technologies, |g 


Go through life with less baggage. 


Introducing the 
MessagePad 59 with Ne Newton 20. 


The farther we go, it seems, the more were asked to bring 
with us. The names and numbers of clients past and present. 
Dates, times, and notes from countless meetings. Not to mention a way 
to get your e-mail. 


The new Apple" MessagePad" 130 was designed to lighten your load by making it easier 
than ever to schedule work, take notes, send and receive e-mails and faxes— or hop on 


the Internet—from wherever you happen to be. hatp:]|uww-opple..com]ugurondl 
Even in the dark, thanks to its backlit screen. 
The Newton 2.0 operating system: learn less, do more. The award-winning 
Newton 2.0 provides a surprisingly familiar way of working that encapsulates all you do now in a 


simpler, more concise form. Instead of loading you with complex commands, Newton works the way 
you do. It even reads your handwriting. 


Dozens of new and well-known applications, such as Now Contact, ACT!, Quicken, CompuServe, 


Meeting Maker, and Eudora Pro, are available for Newton, 
with more coming, Making it easy to transfer information BAO Gane | 


to and from your PC. 


Pick up a MessagePad and get going! So put down whatever youre doing, and go see 
the Apple MessagePad 130 at your nearest dealer. Or get our faxback information kit, with details on 
the complete line of MessagePad products and the latest software. See just how little you have to 
carry, to have it all. 
To get your information kit, visit our Web site or call Apple today! 


http,//wwwinfoapplecom/newton/ 
1 800 364-0766, ext. 1000 
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Newton Apple 


©1996 Apple Computer, Inc. All rights reserved. Apple, the Apple logo, the light bulb logo, MessagePad, and Newton are registered trademarks of Apple Computer, Inc. 
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REMY MARTIN 


100% fine champagne cognac from the heart of the 
most celebrated growing region in France. 


To learn more about cognac and the world 
of Rémy Martin, call I-800-678-REMY for our 
10-minute video. Complimentary, 
while supplies last; offer expires 5-31-97. 
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Power Plays 
John Perry Barlow is right about one thing (“The 
Powers That Were,” Wired 4.09, page 53): official 
Washington's cluelessness about cyberspace is defi- 
nitely frightening. But equally scary is the self-con- 
gratulatory, élitist mind-set of people who think the 
Net-savvy are more competent to run the country 
than the majority of American voters, whom Barlow 
scorns as middle-aged white folks who live in the 
suburbs, work for big companies, shop at the mall, 
and get their view of reality from the mass media. 
OK, so we all wish the American electorate was 
more diverse and better educated. But the (predomi- 
nantly young, urban, white) netizens of whom Bar- 
low is so enamored are 
no more attuned to real- 
ity than the voters he 
scorns. The Net provides 
as skewed a reality as 
television, in large part 
because major sectors 
of American society (the 
poor, the less educated, 
people outside major 
metropolitan areas, peo- 
ple of color, and still, to 
some extent, women) are 
poorly represented there. 
Apparently, it hasn't yet 
occurred to members of 
the digerati that the Net 
is also а mass medium, 
with its own set of pit- 
falls. Why are Barlow and 
his ilk so quick to call 
other people clueless and 
so slow to get a clue? 
Jennifer L. Green 
jgsb@netcom.com 


Hallucinatory reporting is not, nor has it ever been, 
the exclusive domain of TV. Іп 1898, William Ran- 
dolph Hearst and the San Francisco Examiner created 
a nationalistic paranoia that forced a war against 
Spain; and print — not broadcast — journalists are 
responsible for the current budget deficit scare. 

| contend that the 50 percent of eligible voters 
who actually vote (30 percent in local elections) are 
the "best informed" half of the population and are 
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more likely than others to form their opinions from 
a combination of television, print media, and online 
sources. Which explains why Ross Perot can use TV 
like по one else - outspending every other candi- 
date — and still come in a distant third. 

What the rise of the Net will do to the political 
process is anybody's guess; mine is that we'll be 
spammed up to our ears with solicitations for cam- 
paign contributions and that fringe lunatics will be 
able to broadcast their messages without squan- 
dering their personal fortunes. Other than that, be 
assured that Beltway politicians will start their own 
online services, chat lines, and homepages as soon 


as those become a profitable way to gain votes and 
campaign contributions. 

Joaquin Viñas 

jvineyards@aol.com 


| realized why Wired is so tired somewhere between 
John Perry Barlow’s essay on how the Internet will 
make democracy obsolete and your advocacy of tax 
evasion via offshore homesteading as an acceptable 
lifestyle ("Tired/Wired 100," Wired 4.09, page 148). 
The issues of the information revolution that 
Barlow and Wired never address are the practical 
ones: How do you use technology to improve the 
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quality, as well as the quantity, of information received 
by nonwired citizens across the world? How can 
technology and information create opportunity and 
social mobility where despair, hopelessness, and 
intractable social problems exist? 

Want to make government work again? Lobby 
your elected representatives to improve the quality 
and quantity of publicly broadcast news and enter- 
tainment rather than fantasizing about the revolu- 
tion which, if you studied the 1960s, you know will 
never come. 

Want to create a global technological plutocracy? 
Say “fuck the IRS,” set sail for the Caribbean in the SS 
Technosavante, and email 
marching orders to the 
troops. Better yet, post 
them on your Web page. 
Paul Roberts 
paulr@lisa-paul 
.ultranet.com 


If Netizen articles are 
exemplified by John Perry 
Barlow's supercilious drivel 
about the unintelligence 
of those who dwell out- 
side his privileged, enlight- 
ened community, scrap the 
whole section at once. 
Barlow is the last person 
we need to guide us into 
the next millennium. His 
veiled egomania, knee-jerk 
élitism, and obsessive 
contempt for "politicos" tell 
us nothing about where we are — or where we are 
going — with the Net. 

Burr Anderson 

sirburr@aol.com 


Seeing Stars 

| read the article about the Starbright World com- 
puter network for children who have to stay in the 
hospital for long periods of time (“The Good Deed,” 
Wired 4.09, page 170). This is one of the best things 
I've ever heard of. At 15, I've had my share of hospital 
stays, and | can tell you that what really hurt was that 
| couldn't be with other kids my age. This network will 
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enable ill kids to see and talk to children with some 
of the same problems. This is something | would like 
to see spread to hospitals all across the country – 
and the world. Hats off to Steven Spielberg for com- 
ing up with such a great thing. Thanks for publishing 
such a positive article, Wired! 

Jonathan Tullos 

jtullos@juno.com 


A Fetish for Silver Ink 
As a loyal reader since Issue 1.2, I've observed a 
strange, disturbing shift in content from the grass- 
roots futurism of personal computers, BBSes, the 
Internet, the public crypto movement, and technolo- 
gy empowering the ordinary — or indeed, underprivi- 
leged - citizen, to a very Silicon Valley, Hollywood, 
Nasdaq view of the world. The introduction of the 
Follow the Money section indicates the turning point 
from the journal of the cyber community to a trade 
magazine with a fetish for silver ink. The cover stars 
went from alternative culture heroes such as Laurie 
Anderson, Brian Eno, members of the EFF, and William 
Gibson to the executives of Viacom, TCI, Yahoo!, and 
Microsoft. 

| loved the recent story on Steven Spielberg and 
the Starbright Foundation. In the old days, stories like 
this — focusing on larger human issues, real applica- 
tions, and hacker heroes – were the norm. They were 
why we bought the mag in the first place. Now Wired 
is filled with glossy spreads and four-page illustra- 
tions serving as introductions to questionable arti- 
cles. | mean — did we really need all those pictures 
of avatars? 
AJ Kandy 
ajkandy@odyssee.net 


Letter for Jail 

Let me see if | have this straight. A phreak who steals 
phone service is put in jail for stealing phone service 
(“Letter from Jail,” Wired 4.09, page 129). And this is 
a bad thing? 

He phreaks, he hacks, he admits it. He is caught 
with a bunch of phreak gear. He'd been busted before 
for using a red box but managed to scrub the memory 
by pulling the batteries before they handcuffed him. 
And he writes for 2600 magazine, telling people how 
to phreak. 

Consider the following scenario: A man is found 
by a burning building holding an empty gas can and 
a book of matches. The fire is arson, ignited with gas 
and a match. 

Not enough evidence? He's been busted before, 
though he walked with a misdemeanor charge of 
tampering with evidence. Still not convinced? He 
writes for a magazine called Fire Lover that details 
how to commit arson. 

Should the arsonist accept that he played the 
game and got caught? Or should he whine to Fire- 
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fighter Monthly about his conviction and whimper 
that the guards won't let him play with matches? 
He's a crook, he got nailed, and he’s in jail. Good. 
What's the big deal about ripping off the evil tel- 
cos? They aren't evil. From the comfort of my office, 
| can call all over the world or link my computer to an 
ISP. I'm delighted to pay for that service, and the telcos 
deserve to profit. What I’m not willing to pay for is 
freeloaders like Ed Cummings. Because phreaking 
doesn't just cost the telcos, it costs the customers. 
I'm not defending the Communications Assistance 
for Law Enforcement Act, which is a questionable law 
with unsettling provisions for wiretapping. But to 
hold this filthy thief up as an example of good peo- 
ple being unjustly persecuted is like saying Jeffrey 
Dahmer was persecuted for his eccentric culinary 
preferences. 
Robert Bushman 
teeq@coil.com 


Fired Up over Tired/Wired 

Wired — you have rejected your own kind in an 
attempt to appear cool (“Tired/Wired 100"). Laika & 
The Cosmonauts are the shining beacon of geekdom. 
These four singers had the courage to make Hawaiian 
shirts, shorts, black socks, and jogging shoes their 
uniform. They're an inspiration to all of us. They pro- 
claimed loudly,"l'm a geek, and I'm better for it!” 

But Wired has betrayed them. All of you at Wired 
should stop pretending to be cool. We know what 
your high school years were like. We share your mem- 
ories of the horror that was gym class, the sadness 
of proms missed. That is why we nerds need to stick 
together! Laika & The Cosmonauts should not be 
proclaimed "tired" — they should be made the official 
Wired band and featured in each issue as another 
example how geeks are winning! 

The computer revolution and the surf-rock revival 
go hand in hand. Do not turn your back on us, for we 
are one. In unity there is strength. 

Geeks of the world unite, and overthrow your 
oppressors. Never be ashamed! 

Ivan Pongracic 
ipongrac@osf1.gmu.edu 


| am the first person to be humored over something 
crass, but Duke Nukem 3D can never be good enough 
to dismiss the level of misogyny the game portrays. 
That you didn't make even a passing mention of the 
gross treatment of women in this game is itself gross. 
Yes, the game is cool. Yes, it has the best action 
technology right now. But this does not excuse the 
dancing nudies, tied-up women hanging from ceil- 
ings, or any of its other portrayals of women. 
The digital frontier need not mimic the idiocy of 
the Western frontier. 
Robert Denton 
rdenton@ime.net 


H2 


| had to laugh when | read that offshore home- 
steading is wired. Having just returned to Canada 
after two years of offshore living in the Cayman 
Islands, | thought you'd want to know that while the 
tax-free life is very nice, Seven Mile Beach is amaz- 
ing, and the scuba diving is fantastic, “pesky local 
censorship” is indeed alive and well on that fair 
chunk o' rock. 

Yup – the Cayman Islands is one of the few coun- 
tries in the Western Hemisphere that still bans Play- 
boy as "immoral and pornographic” - it's illegal to 
own or import a copy. In fact, there ain't a skin mag 
to be had on the island, though the wealth of “gray 
market" satellite dishes and receivers does bring 
a flood of “foreign” films (nudge, nudge). 

Oh, and when | left, Internet access through the 
monopoly phone company cost 25 cents (Canadian) 
per minute. Not so wired, huh? 

David Janik-Jones 
edesign@edesignbc.com 


A Case of Free Disks 
Don't knock America Online for sending billions of 
disks into the world (Electric Word, Wired 4.09, page 
46). Since | can barely afford real disks, | reformat 
the freebies and use them to store countless bits of 
information. wish the company would send me 20 
disks every month! 

When | started to receive CDs instead of disks, 
| was a bit flustered, but hey — frisbee. (Cackle!) 
James Popler 
stauf@highway.alinc.com 


Patently Wrong 

AAAAAAAHHHH!!! Carl Malamud is wrong, wrong, 
wrong (“Building a Park on RSA,” Wired 4.10, page 
133).He suggests that whenever the government 
thinks the commercial owners of a patent aren't 
making it available widely enough or in the right 
way and that the government's way would be more 
convenient for everyone, it should use its power of 
eminent domain to "buy" the product and make it 
available as it chooses. 

Completely ignoring the wrongness of the idea 
that the government knows the best use for a prod- 
uct, and completely ignoring the difficulties of decid- 
ing what the value of such property is, what gives 
our government the right to use its citizens' tax dollars 
to buy and advance a commercial product? 

For once I’m glad no one in Congress reads Wired. 
Michele Fagin 
fagin@rmii.com 


And the Bandwidth Played On 

Simson Garfinkel’s idea that Net users will eventu- 
ally pay for metered service may be technically 
sound, but it would cause a marketing disaster (“Web 
Brownout,” Wired 4.09, page 94). It is like saying that 
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all television service will be pay-per-view. People 
accustomed to getting service for free will hardly 
accept paying for each byte. 

An ISP selling only metered service is like a politi- 
cian campaigning for higher taxes. 
Charles Boyer 
cboyer@netuserid.com 


There is no question that folks at major IXCs like MCI 
and AT&T will require compensation for building a 
more bulletproof Internet. The odd thing is, they will 
do it in spite of the fact that the Internet threatens to 
cannibalize their traditional customer base and move 
them to an environment in which they can no longer 
charge what they currently do — or even a fraction 
of that – to call Europe! 

That the Internet infrastructure necessary to sup- 
port growing demand will be expensive is undis- 
puted. That we will see many creative ways to meet 
demand at lower cost is also expected. The question 
is simply, Who will absorb the costs? 

Simson Garfinkel's thinking isn't bad — electrical 
utilities went to a usage-based pricing scheme to 
control the burden on a scarce resource and to com- 
pensate providers for the costs of maintaining a 
"virtually perfect service," so it's likely that the wired 
world will do the same. But here are some thoughts: 

The electrical system delivers one thing: power. 
There is no "added value," and there is basically one 
place to extract compensation: the consumer. The 
Internet is different. As a commercial medium, the 
Web allows service providers to extract money from 
both users and merchants on a per-transaction basis 
or to charge rent for sites. 

The electrical system has variable costs endemic 
throughout, while most costs on the Internet are 
stepped or fixed. It doesn't cost a lot to deliver the 
nth minute of usage. Don't get me wrong - | can see 
a per-minute pricing model similar to the way we 
pay for electricity. It’s a pretty good idea so long as 
the charges prompt the average family to say the 
Internet equivalent of “Kids, turn the lights off when 
you leave the room — you're wasting energy." What 
we can't have is people hesitating to "turn the lights 
on" for fear of accumulating huge monthly fees. 

Though it will cost a lot to increase backbone qua- 
lity and bandwidth, it will be far less than what MCI 
alone spends on its phone network each year. 

Electrical utilities are among the closest things we 
get to a natural monopoly. In the communications 
business, if one company charges too much, another 
will undercut it. 

The bottom line: The money to be made from 
letting end-users cheaply roam the Internet is far 
greater than the amount that could be extracted 
from them in metered usage fees. 

John Wolpert 
wolpertj@gunet.georgetown.edu 
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The Pickle Test 

Thank you for printing your magazine on such heavy 
stock! | work for a stock exchange and gladly tout 
my copy to the floor to show all the dead-brained 
stockbrokers what's really happening in the com- 
puter industry. (After all, these are the people who 
make the stock price of Microsoft, Intel, Netscape, 
Apple, et alia go up or down three to five points in 

a day, yet they don’t know the difference between 
RAM and ROM.) 

Well, it got really busy at work, and my copy of 
Wired sank to the bottom of my desk. The next day, 
when | dug it out from under 8 inches of paper, | found 
a day-old pickle stuck between a corporate report 
and my Wired. These brokers are pigs! 

The corporate report was toast, but | quickly wiped 
the brine from the cover of Wired, and — to my sur- 
prise - the rest of the pages were dry. 

Business Week would never have survived the 
wrath of the pickle! 

Rob Ernst 
rob@netcop.com 


The Last Word 

| generally enjoy Nicholas Negroponte’s back-page 
editorials, but | have to point out a few of his mis- 
leading cost comparisons. 

Take, for example, his fiber versus copper cost 
comparisons. Perhaps the per-home installation cost 
of fiber was US$400 more than copper in October '95 
(“2020:Тһе Fiber-Coax Legacy," Wired 3.10, page 220), 
and technology has improved to the point that fiber 
installation is now “less than copper" ("The Future of 
Phone Companies," Wired 4.09, page 238). But | don't 
agree that “we will be installing fiber even if we do 
not need the bandwidth it provides." For homes 
already served by copper (the majority in devel- 
oped nations), the real comparison should be made 
between the costs of better modems (which gener- 
ally decrease with time) and manpower/installation 
costs (which generally increase with time). Ву that 
measure, additional bandwidth should be provided 
through new modem technology. For new homes, 
where wires are not yet installed, copper is still the 
better choice because it avoids the cost and com- 
plexity of upgrading my current telephones, televi- 
sions, and VCRs with fiber interfaces and set-top 
boxes. 

Another inaccurate analysis was the application of 
Moore's Law to the 1976 $200 CRT terminal ("Afford- 
able Computing," Wired 3.07, page 192). Moore's Law 
is based on microchip technology, so how does it 
relate to a device consisting mostly of a vacuum tube, 
electron gun, and keyboard? 

Finally, there was the $2 book-on-a-chip versus 
the $20 hardcover comparison ("The Future of the 
Book," Wired 4.02, page 188). The $2 materials cost 
of a chip does not include distribution costs, the 
value of the intellectual property, the advertising 


[з 


and administrative expenses associated with pro- 
moting and selling the book, and the cost of a com- 
puter-to-human display device. Add these up and 
the cost of a book-on-a-chip would equal or exceed 
that of the $20 hardcover. 

Negroponte's misleading cost analyses only serve 
to discredit his otherwise sound thinking within the 
technical community and build unrealistic expecta- 
tions among less tech-savvy readers. 

Jay Orlando 
jorla22896@aol.com 


Sacred Text 
Watts Wacker is wrong (“Yoda Is My Hero,” Wired 4.09, 
page 168). Yoda did not utter, “Try? Try not, do. There 
is no try.” Yoda's true words were “No! Try not. Do or 
do not. There is no try.” 

However, Wacker was correct in saying that “Every 
word Yoda said was sacred.” 
Josh Nugent 
arogers@sisko.ecs.umass.edu 


Embedded Concerns 

| have one concern regarding the “Embedded Inter- 
net” (Wired 4.10, page 98). What happens when | 
press the panic button on my Internet police pager 
and get an "Unable to locate the server www.big- 
cops.com. That server does not have a DNS entry" 
response? | worry that the Internet simply doesn't 
have the infrastructure to support millions of PCs, 
blenders, soda machines, photocopiers, and every 
other device imaginable. 

If | can't send email home to start my dishwasher 
before | get there it's no big deal. If my house catches 
on fire and my alarm system gets a busy signal try- 
ing to connect to the ISP, I've got a problem. 

The embedded Internet is a wonderful concept, 
and | hope to use it someday. But for now, the Inter- 
net is too slow and unreliable to trust our lives to. 
Ben M. Schorr 
bms@hawaiilawyer.com 


Undo 

= Taking Stock: The photograph of the Rock and Roll 
Hall of Fame and Museum (Electric Word, Wired 4.09, 
page 47) should have been credited to Superstock. 
= Bach Up: The macabre “Toccata and Fugue” compo- 
sition mentioned in “All the Fun without Those Pesky 
Razor Blades: Trick-or-Treating on the Web” (Wired 
4.10, page 189) was written by Bach, not Mozart. 

= Wired's Inferno: Dante's Restaurant (“Off-the-Hill 
in Washington, DC,” Wired 4.10, page 88) was not 
eternal — it closed several months ago. 


Send your Rants & Raves to: 

Email: rants@wired.com 

Snail mail: Wired, PO Box 191826 
San Francisco, CA 94109-9866 
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e X cite keep searching. so you 
шана ді try searching by concept with Excite. 
Sorting by relevance 
puts every result in perspective. 
Things become clear. 
You'll find what you want. 


Especially now that 


you know where to look. 
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or years the Clinton administration's key escrow 2 
F encryption proposals have been crippled by a lack of ci І nto n S е! Is 
industry support. But now, rather than hold the line to % 
protect your privacy, ІВМ has decided to cut a deal with E n crypt i о п Ј un k 
Uncle Sam. 

On October 1, the administration rolled out a new 
encryption proposal that raises the exportable key 
length from 40 to 56 bits. The catch? Export licenses 
would be granted “contingent upon industry commit- 
ments to build and market future products that support 
key recovery.” (See “Feds versus Freedom,” page 94.) 

Cheering from the sidelines was the key recovery 
alliance, an IBM-led group dedicated to “developing 
modern, high-level cryptographic key recovery solu- 
tions.” Other alliance members include Apple Computer, 
Digital Equipment Corporation aan Bull, Hewlett- 
Packard, NCR, RS 2 
mation Systems, and 

Noticeably absent, 
White House is 
ing to drive the 
Peter Harter, Ne 
honestly think that 
let them channel it through open trud like public 
hearings and Congressional legislation." - Todd Lappin 


an access code, and their connection 
is transferred from the standard tele- 
phone circuit-switch network to IDT's 
packet-switch network and back again 
at the other end. No computer, no buggy 
software, no techno-incompatibility 
hassles. 

Although poor sound quality is a 
deterrent to some potential customers, 
the technology is improving quickly. 
"It's a growing market," says Hambrecht 
& Quist analyst Rakesh Sood. "As traffic 
increases, this will change the telecom 
landscape." - Jessie Scanlon 
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What Goes Around, Comes Around 


ood news! Spending on Web advertising nearly 

doubled from the first quarter of 1996 to the 
second, to US$43 million worldwide. According 
to Jupiter Communications in New York, spending 
on Web advertising will pass $300 million this year, 
and, if this growth continues, $5 billion by 2000. 

Now here' the weird news: webvertising is 

remarkably circular. The top 10 publishers soak up 
two-thirds of those revenues. And six of the top 
10 publishers — familiar names like Netscape and 
Yahoo! – rank in the top 10 among spenders оп Web 
advertising. Given that these big publishers accounted 
for only one-third of spending on Web advertising, 
this is not a closed loop — but it's hardly a healthy 
openness, either. Diversify or die. — John Browning 


The Top 10 Web Publishers 


The Top 10 Web Advertisers 


Rank Site Name 2nd Quarter Rank Site Name 2nd Quarter 
Revenue Spending 

1 Netscape $7,755,990 1 Microsoft $2,009,301 

2 ШЕШ — ووو‎ 2— ШИ 1,448,080 

3 Yahoo! 3,702,500 3 1,436,979 

4 Lycos 2,55 4 The McKinley Group 1,384,065 

5 _ ШШ 250522 5 Netscape 1,313,436 

6 CNET 2,080,015 6 Yahoo! 1,279,998 

7 ZD Net 2,072,088 7 Lycos 1,279,848 

8 NewsPage 1,407,663 8 AT&T 1,178,546 

9 ESPNetSportsZone 1,343,322 9 CNET 1,036,158 
10 WebCrawler 1,235,000 10 Nynex 1,001,903 


Source: Jupiter Communications (www.jup.com/) 


=IIl Chairman Bill Tse-Tongue: Here's what Mr. Bill has to say about China's militant crackdown on freedom of speech on the Internet: "Every country has some issue 


about what kind of publishing it wants to restrict on the Internet - be it pornography or political statements. Lots of governments are wrestling with this, We think that 


some approach will be found inside companies or inside the country whereby there will be widespread use of the Internet without any difficulties." What Bill considers a difficulty and 


what your average Chinese student might - well, no matter. Bill is pleased as punch to report that China is the world's seventh largest computer software market, and growing. Word up, 


Bill. 111 irs.com: Is anyone wondering why the IRS is incapable of using technology? It recently scrapped its "cyberfile" electronic tax filing system - mainly because it is unable to keep 


moving at the speed of its customers. And its entire multibillion- 


dollar technology upgrade is mired in red tape and lufting іп the > 


Goes Free 


Sent to prison in January 1996 for possession of 
a modified RadioShack tone dialer and cellular 
phone programming equipment, Ed Cummings 
(aka Bernie S.) was unexpectedly released in Sep- 
tember. His sentence ended after a transfer to a max- 
imum security prison and an attack by an inmate. 
When the word spread on the Net that Cummings 
had his jaw wired shut, his arm in a sling, and 
was still in prison for possession of equipment for 
which there was no evidence he had ever used 
fraudulently, prison officials were deluged with 
phone calls. That unpleasant publicity, says 
Cummings, triggered his release. 
*Right now everything just feels very surreal," 
he admits when asked about his plans. “But I know 
that if I could get through the last 18 months, I can 
do just about anything.” - Steve G. Steinberg 
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` bands such as Elastica. Nex 


“бо much of American medi 


spaces." - Marc Spiegler 


hopes to invade US airwaves 


about voyeurism – talk shows, 
amateur porn, true-crime shows,” 

he says. "It's increasingly difficult - 
to conceive of truly private - 


E P Introducing a revolutionary 


A TEXAS INSTRUMENTS TECHNOLOGY idea for your state-of- 
the-art presentation: a state-of-the-art projection 
display. Digital Light Processing" (DLP") technology 
created by Texas Instruments. 

This completely digital display technology is made 
possible by applying digital processing to light. We treat 
images as digital 
data. And reflect 
them from their orig- 
inal source (stored 
right there on your 
computer), directly 
to the screen. 

The result is a 
completely digital 
presentation. From 
start to finish. For 
the first time your 


visuals appear with 


Plug your laptop into a state-of-the-art 
projection system with DLP technology. 
Then see your presentation come to life. 


Projection systems featuring Digital Light 
Processing technology are also portable. And easy to 
use. (You won't need a technician to set up your sys- 
tem.) But the real beauty of Digital Light Processing 
technology is that our advanced engineers created 
an extraordinary 
new technology for 
about the price of 
the old one. Now 
thats something 
you've got to see. 

Look for state- 
of-the-art projection 
systems, including 
Davis, Electrohome, 
InFocus Systems, 
nView and Proxima, 


at a dealer near 


DLP reflects your original images directly to a screen of almost any size with 


all their vibrant color 
intact. PowerPoint? slides are as sharp as 35mm film. 
And the screen is as clear as a just-washed window, with 
none of the usual haze. You can actually see your presen- 


tation from any viewing angle. Even in a well-lit room. 


™ Digital Light Processing and DLP are trademarks of Texas Instruments Incorporated. 
® PowerPoint is a registered trademark of Microsoft Corporation. 

Davis, Electrohome, InFocus Systems, nView and Proxima are registered trademarks. 
© 1996 TI 


true colors and crisp data and video images. 


you. If you would 
like to receive more detailed information, call 
us at 1-888-DLP-BY-TI, ext. 300. Or visit us at 
http://www.ti.com/dlp for an online demonstration of 


TT's completely digital display technology. 


08-2090 


triotic rapscallion has - horror of horrors! - 


$ 


Be Paris lies a vast network of sewers, cata- 
combs, cellars, and ossuaries - a dark mirror 
image of the City of Light. Thanks to Le Deuxiéme 
Monde, you can reach the crypt of Notre Dame, 

the lake under the Opéra, or the cemetery at Pére 
Lachaise, where the ghost of Jim Morrison, no less, 
will be your guide. If, that is, you're registered with 
the hybrid online CD-ROM service Obscura. 

In Obscura's virtual Paris, subscribers create their 
own avatars and apartment dwellings. When you tire 
of wandering the sewers in search of companions, 
ticketing agencies and retail outlets offer real goods. 
Le Deuxiéme Monde plans to add Tokyo, Berlin, 
and New York soon. - Steve Shipside 


» doldrums of incompetence. As you IT professionals out there 


know, you can't install a new network system unless you understand the organization's information needs. The fact is, the IRS simply has no mission 
in an information economy. Hard to wrap your brain around, but basically true. ІІ Speaking of Acronymed Incompetence: Say you're the CIA. 
You decide to put up a Web page to present a spiffy, cyber-friendly face to that nutty and unregulated world known as the Net. So you hire a few 
25-year-olds and put up some harmless information, sit back, and pat yourself on the back. The CIA is wired! Then one day you find some unpa- 
hacked your site! Indeed, he or she changed the word "intelligence" to "stupidity" and posted 
libelous accusations across your precious homepage! What are you to do? Why, claim the 


site had been "hacked," of course, and shut it down. Because we all know that evilinsipid- » 


Great Expectations 


No one accuses Malaysia Prime Minister 
Mahathir bin Mohamad of thinking small. First 
he transformed a sleepy backwater of rubber 
trees and palm oil estates into one of the 
world's hottest economies. Now he wants to 
make it one of the most wired as well, with a 
250-square-mile cross between Silicon Valley 
and Multimedia Gulch carved into the rolling 
hills outside Kuala Lumpur. 

Mahathir's Multimedia Super Corridor plan 
— or MSC, in brisk Mahathirese — calls for the 
construction of both an IT City for 100,000 


inhabitants and Putrajaya, an "intelligent" seat 
of national government (goal: the world's first 
paperless bureaucracy by 2000). Built-in 5-Gbps 
fiber-optic cabling will keep everyone wired. 
Buffeting the MSC on both sides will be two 
other "megaprojects": the world's tallest build- 
ings — the twin 1,480-foot Petronas Towers — 
and Asia's largest international airport. 

Estimated cost: US$20 to $40 billion. Expected 
completion date: 2020. Grandiose plans, but 
Mahathir, a spry 71-year-old, usually gets what 
he wants. — Spencer Reiss 
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Wireless providers 
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Brokering for EE 


or years, brokers have been able to get real-time 

quotes over Bloomberg and other proprietary com- 
puter networks, but this information is finally reaching 
a broader, less plugged-in segment of the population. 
Using some of the most advanced speech-recognition 
software around, Charles Schwab's system relates real- 
time stock quotes over the telephone. It recognizes more 
than 13,000 securities, said 2 million different ways. 

The Schwab technology portends a larger Net-induced 
trend toward distributed information and decentralized 
finance. "If you're talking to your broker and Mr. Rich Guy 
calls, your broker will dump you in a second,” says SRI 
Consulting principal Bob Morgen. "This system doesn't 
dump you. It's so user-friendly that someone who doesn't 
know better wouldn't even think of the network and 
computer behind it." — Jesse Freund 


» flagburningmotherbeatingterroristharboring HACKERS are out there on the Internet, and therefore must be STOPPED! Never mind that your 


average 14-year-old with nothing better to do could have perpetrated the heinous crime. Next time someone spray-paints a government build- 


ing, we'd better shut it down. God knows what might happen if we keep it open. 2111 Churn Problem Solved: Anyone out there go to the nation- 


wide series of parties that America Online organized for its members this past fall? Yeah, we know, too thrilling to miss. AOL threw barnstorming 


parties in major markets so subscribers could "meet your AOL buddies and earn free hours by signing up a friend." Something tells us the emphasis here is on » 


The Hipsters of House 
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The generation that grew up building Revell 
model cars would have to sniff a lot of Testor's 
glue before today's software packaging starts 
to look good. But House Industries, a font- 
maker in Wilmington, Delaware, ships boxes 
5o, sexy, you forget why you bought them. 

"Instead of putting our disks in envelopes, 
we spend money to make something special," 
explains Andy Cruz, House Industries’ 24-year- 
old-art director. He's not kidding. The company's 
Rat Fink Fonts collection will appeal to any fan 
ofEd "Big Daddy" Roth's scale plastic models 
from the '60s. Inside a box adorned with Roth's 
genuine Rat Fink drawing, you'll find a bitchin’ 
Teshirt and floppies containing way-out fonts 
and monster icons. The company's Street Van 
Font Kit comes in a miniature cardboard van 
loáded with goodies. 

"There's a small group that will recognize we 
do things right, like using a real painting 
instead of an Adobe Illustrator drawing," says 
Cruz. "We want to try to get across that we 
dig this old stuff and know where it's coming 


from." - Mark Frauenfelder «X35 
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Death of an 


Seymour Cray was a modest 
fellow, but a speed freak of an 
engineer. From the late 1950s 
to the late 1980s, he built the 
fastest computers on Earth. 

He pushed his machines to 
the limit by packing the parts 
as closely together as possible. 
Information raced through Cray 
supercomputers so fast their 
chips had to be bathed in 
coolant to avoid meltdown. 

The advent of parallel pro- 
cessing architectures in the 
1990s left Cray in the dust, but 
not before he made supercom- 
puters indispensable to scien- 
tific research, industrial design, 
and modern warfare. And he 
did it without government 
handouts - Cray didn't want 
anyone bossing him around. 

Seymour Cray died October 5, 
after a highway accident. He 
was 71. - Russ Mitchell 
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China's Net Bind 


There's an old Chinese saying, "The officials can 
start a fire, but the citizens can't even have a 
lamp." Last October, Chinese students used uni- 
versity bulletin boards to spread news of a protest 
against Japan's claim to the Diaoyus Islands. 
Alarmed by the largest student movement since 
Tiananmen Square, the government closed online 
sites and tried to filter out content from abroad. 

But stopping traffic on the Net is like catching 
water with a sieve. "We're still communicating all 
the time with people in China about social 


issues," boasts Ignatious Ding, a director of Silicon 
Valley for Democracy in China. 

As he explains it, there's one problem with 
China's efforts to curb online political organiza- 
tion — the country keeps making joint ventures 
with businesses and universities abroad. Stem- 
ming traffic would harm the deals. "It's too late 
in the game to stop Internet traffic," says Ding. 
"They can't afford to cut these deals off." Mean- 
while, China's got to plug one leak at a time. 

— Bob Parks 
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For Sale: 

Bell Labs innovations. 

( a.k.a. 

communications 
breakthroughs 

that provide competitive 
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Contact Lucent Technologies. 


Lucent Technologies | 
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Reality Che 


Now that this year’s content-free election is over, 


N 


klist 


maybe we can begin to discuss the real issues 


the candidates studiously ignored. 


This is not political coverage as usual. 
Wired magazine and its online cousin, 
HotWired, have joined forces to 

produce The Netizen, a comprehensive 
magazine/Web site that appears daily, 
weekly, and monthly. You'll find ongoing 
investigations into the ideas and 

global realities that are transforming 
the fundamental structure of our 
national politics. Check out Rewiring 


By John Heilemann 


Есе уе ars ag О, America was treated 


to a presidential election that, compared with the 
desultory spectacle that has blessedly just come to an 
end, was a model of enlightened and substantive dis- 
course. Bill Clinton offered a convincing description 


proposed ... curbs on teen 
smoking, public school uni- 
forms, alternative 911-style 
numbers for community 
policing, and so on. And 


of the rise of the new economy and put forward a set Perot just disappeared (www.netizen.com/rewiring/), a regular 
of policies to deal with its promise and its perils. Ross around the bend. series of interactive forums mind- 
Perot elevated the budget deficit to an appropriately Now what? Well, the bombing the new millennium. 


high place on the national agenda and argued that the 
government would soon be forced to rein in the run- 
away growth of entitlement spending. Even George 
Bush, with his talk of a New World Order, took the 
first halting steps toward a vocabulary for the post- 
Cold War era. 

Given this precedent, it wasn't insane to think the 


voters have spoken, and in 
the wake of a campaign that was thoroughly divorced 
from the real challenges the country faces, the victor 
is left to actually deal with those challenges. 

Easing America's passage into the new age of global 
markets, networked economies, aging populations, 
and declining national sovereignty - by speeding the 


'96 campaign might be at least as edifying. After all, 
the extraordinary changes - economic, social, cultural, 
technological, demographic - that Clinton, Perot, and 
Bush were reacting to four years back have only accel- 
erated in pace and expanded in scope since then, and 
two of those candidates were in the thick of it again. 

But this time everything was different. Confronted 
with a level of upheaval unmatched since the last turn 
of the century, Bob Dole talked about ... the tax code 
(and a bunch of movies he'd never seen). Clinton kept 
up à constant patter about the thrilling, wrenching 
transformation of postindustrial America and then 


John Heilemann is national affairs editor at Wired. 


benefits of such forces and by dealing with the dis- 
locations they cause - is what the president's job is, 
or should be, all about. The election is over - and not 
a moment too soon. There's serious work to be done. 


Taming the entitlement monster 

Today, around half the federal budget goes for entitle- 
ment programs, the two largest of which by far are 
Social Security and Medicare. According to the Bipar- 
tisan Commission on Entitlement and Tax Reform, by 
2012, absent any changes in policy, entitlements (plus 
interest on the national debt) will eat up all the tax 
revenues collected by the federal government. The 
culprit here isn’t bureaucratic profligacy but demo- > 
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graphic inevitability: the baby boom generation's 
retirement, which officially commences in 2008. 

The brutal truth, therefore, is that unless the nation 
gets a handle on Social Security and Medicare, it faces 
a future of crushing debt, exorbitant tax rates, or both 
- all in order simply to maintain the barest bones 
of a government. Of the two, Medicare's crisis is most 
immediate; its Hospital Insurance Program is on 
course to be insolvent by 2001. Meanwhile, though 
Social Security isn't set to go bust until 2029, its first 
cash-flow shortfall - i.e., when it starts ballooning the 
deficit - is forecast for 2008. And that's using relatively 
optimistic assumptions. Using pessimistic ones, the 
kind that usually have proven true in the past, Social 
Security could start running into trouble not long 
after Medicare goes belly up. 

In the campaign, both Clinton and Dole were worse 
than ludicrous when it came to entitlements, with 
Clinton maintaining his demagogic posture that the 
GOP's hardly radical Medicare proposals were a foul 
attack on the elderly, and Dole saying he would repeal 
Clinton's perfectly sensible tax on Social Security 
benefits for middle- and upper-income seniors. Con- 
ventional wisdom holds that a bipartisan commission 
will soon be named to take on entitlement reform, but 
the ultimate, politically explosive responsibility to 
change the law will lie with the politicians. Without 
presidential leadership, the status quo - with all its 
horrid implications - will prevail. 


Nurturing the new economy 

By now, nobody sensible doubts that the developed 
world is in the midst of a once-a-century paradigm 
shift: from the old industrial order to the globally 
interdependent, knowledge-based economy in ascen- 
dance. This transformation is being wrought by chips 
and bits and sparking minds, and the vast bulk of it 
is affected by government only on the margins. But 
those margins are sometimes wide. Indeed, there are 
at least two large areas in which the president can 
and should play a constructive role with respect to 
the new economy. 

The first is what might be called the systemic. At 
home and abroad, America should take the lead in 
developing new structures, or in adapting old ones, 
to facilitate the functioning of an economic system 
whose currency is information and whose engine is 
the microprocessor - that is, structures to deal with 
the fact that the new economy is a digital economy. 
This means, for example, working at the international 
level to set common standards that will encourage 
global networking to flourish, and thinking hard, as 
Alan Greenspan has recently started to do, about the 
implications of ecash. 

The second area has less to do with the new econ- 
omy per se than with taking steps to help US firms 
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thrive within it. This doesn't mean subsidies or 
protection from foreign trade - precisely the opposite. 
American companies dominate a variety of leading- 
edge industries; creating an even more open world 
trading system would benefit them, and American 
consumers, immeasurably. The president could also 
strengthen the nation's competitive position in the 
new economy by slashing billions in corporate 
welfare, which disproportionately favors yesterday's 
industries, like farming and transportation, at the 
expense of tomorrow's; by retooling the tax code to 
favor investment and saving; by resisting the call 

to restrict the inflow of immigrants, who have been so 
crucial to the high tech explosion; and by increasing 
federal spending on basic research. 


Reviving the human-capital agenda 

In 1992, Clinton spoke lucidly about a basic truth: 

in the new economy, rewards go to the smart and the 
skilled, while everyone else is in major trouble. To 
ensure that all citizens have a fair chance at succeed- 
ing in the new world of work, Clinton contended 

that the country needed to invest tremendous sums in 
education and job training. In office, however, the 
sums he delivered were not tremendous but trifling. 

Unsurprisingly, the problem Clinton identified four 
years ago is still very much with us. Despite a steadily 
growing economy and a slight uptick (for the first 
time in many years) in real wages, the long-term out- 
look for workers with poor education and few skills 
remains grim. And the savage trend of increasing 
income inequality - a trend that poses a real threat 
to America's social fabric - continues unabated. 

For a president genuinely committed to equal 
opportunity and to maintaining our position in the 
fiercely competitive arena of the new economy, reviv- 
ing the human-capital agenda is essential. Doing so 
would naturally be costly, but heaven knows there is 
plenty of unproductive or even positively counter- 
productive spending (see corporate welfare above) 
that could be decimated to pay for this valuable variety. 
Although much of the talk regarding putting people 
first tends to focus on job training and on post- 
secondary education, and these things are important, 
the reforms that would do the most to improve the 
stock of human capital would be at the K-12 level. It's 
here that American education is truly falling apart. 
And it's here that the seeds of achievement or failure 
are first planted in students. 

Presiding over elementary and secondary schools is 
largely a state responsibility. But an “education presi- 
dent" worthy of the title would do all in his power to 
promote one or more of the serious reform schemes - 
from school choice to charter schools - that are float- 
ing around out there. If the teachers unions denounce 
him, we'll know he's on the right track. » 
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Now that a campaign 
conspicuously absent 
in substance is over, 
BR 
| the president must 
tackle crucial issues for 


the new age. 


It’s long been clear that 
Washington tries to do 


too much - a conclusion 


nology is decentralizing 
decision making and 


flattening hierarchies. 
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Paring back the warfare state 

A few years ago, toward the end of a lengthy elabora- 
tion of the CIA's many follies and feckless attempts 

at estimating Soviet GNP, Senator Daniel Patrick 
Moynihan reached a critical juncture in the narrative 
and exclaimed, ^Look, look: The Cold War ended. This 
wasn't trivial. This was very, very big!" Yet, even now, 
nobody - nobody in American politics at least, and 
certainly not Clinton or Dole - seems to have noticed. 
This coming year, a decade after Russian defense 
spending fell by two-thirds, ours is still at 90 percent 
of its Cold War average. As a proportion of national 
income, in fact, the Pentagon's budget is around the 
same as it was during the Brezhnev era. 

The robustness of defense spending, despite world- 
historical changes that have made 
the planet dramatically less dan- 
gerous, owes itself mainly to two 
factors, one partisan and one 
strategic. At the partisan level, a 
combination of traditional hawk- 
ishness and political opportunism 


that seems even more meant that there was never any 
way Republicans were going to let 
natural now that tech- ^ Clinton, the first post-Cold War 


president, do more than trim the 
defense budget. At the strategic, 
the Pentagon continues to operate 
on the basis of being able to fight 
and win two major wars simulta- 
neously. Both those factors seem 
to have weakened, however. 
Republican hawks such as Senator Pete Domenici and 
Representative John Kasich, as well as senior military 
figures from the Reagan and Bush administrations, 
now argue that it's time to scrap the two-wars doctrine 
and take the knife to military-industrial-complex 
funding. Do we hear a presidential second? 


Being Digital 
With the government preparing for its landmark 
Supreme Court appeal of the CDA, it might seem 
fanciful to suggest that the president start taking net- 
izens seriously. And maybe it is. Yet given the march 
of cyberspace issues over the last four years from the 
periphery to a spot within shouting distance of main- 
stream politics, the president may have little choice. 
Electronic privacy, encryption, online free speech, 
intellectual property in the wired world: these are 
considered emerging, cutting-edge issues in Washing- 
ton, DC, and no wonder. Even the most densely analog 
politico knows Something Important is happening in 
the etherworld. 

In addition to putting forth policies that are sup- 
portive of the Net and Net culture, the government 
should also step up its efforts to actually put its 
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artifacts on the Net itself. Less propaganda and more 
data on the White House homepage, expanded access 
to House and Senate doings on the congressional 
system - such moves should be only the beginning. 
And if the president were in the market for a bold 
stroke, he might consider an idea once floated by 
Stewart Brand: that the government and the cyber- 
space community collaborate to put the contents of 
the Library of Congress online. An “Apollo Program 
for the Digital Age"? Not bad. 


Fashioning a new federalism 

When Newt Gingrich and his band of merry revolu- 
tionaries took control of Congress at the start of 1995, 
a new intellectual fashion suddenly gripped the capi- 
tal: devolution chic. After diagnosing the ailments 

of any given domestic program, Republicans would 
invariably declare that the correct prescription was to 
“send it back to the states.” Even after the Gingrichians 
had for the most part failed to devolve very much 
responsibility to their beloved governors (the historic 
exception being welfare), Dole was carrying around 
on the campaign trail a card inscribed with the 10th 
Amendment, to prove that, despite spending most of 
his adult life within the confines of the Senate and the 
Watergate, he was a devout New Federalist, too. 

Gingrich and Dole are not the Republican Party's 
first New Federalists, however. The idea is an old one, 
and, in theory, a plausible one. It's long been clear that 
Washington tries to do far too much, and that many of 
its functions would be better carried out by state or 
local officials. Such arguments seem even more natural 
now, at a time when technology is decentralizing 
decision making and flattening hierarchies - that is, 
devolving everything in sight - in virtually all organi- 
zations other than government. But the trouble with 
the Republican approaches to the New Federalism, 
especially in their most recent incarnation, is that they 
have been driven less by rational calculations about 
what programs would be best run at what level of 
government than by budget-cutting imperatives and 
an unwillingness to make hard choices about contro- 
versial programs. Typically, *sending it back to the 
states" has meant reducing its drain on federal coffers 
and getting it out of the Republicans' hair. 

Thoughtful academics and policy wonks (including 
Clinton's budget director, Alice Rivlin, who wrote a 
fairly radical book on the subject) have done some 
interesting work on what a real New Federalism 
might look like. Harvard academic Paul Peterson, for 
one, argues that the federal government could relin- 
quish a large chunk of its current responsibilities - 
its spending on infrastructure, say - because states, 
which are locked in intense competition with one 
another for business investment and highly skilled 
workers, have every incentive to do those things 280» 
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Only JVC TimeScan VCRs 


let you view 
a marathon 
in record time. 


Skip forward, shut- 
tle backwards, scan a 
perfect picture with 
real-time audio. It's 
all possible, with JVC 
TimeScan VCRs fea- 
turing our Dynamic 
Drum Technology. 


JVC’s TimeScan 
VCRs allow you to 
speed through your 
tapes 2, 3, 4, even 7 times faster than normal. All the 
while, your picture remains clear, because the dynamic 


JVC's Dynamic Drum Technology. 


head drum actually pivots to track the tape perfectly, 
totally eliminating bothersome noise bars. Plus, no 
matter how fast you scan, our digital audio memory lets 
you hear spoken words that you can actually understand, 
even while scanning in reverse. 


You can scan forward or backward, through long 
recorded tapes, like movies, sporting events, or news 
broadcasts — easily reaching exactly what you want to 
see and hear. And, you can quickly freeze a frame with 
sound, to catch that special moment or hard-to-hear 
comment. 


JVC TimeScan VCRs. Exceptional quality. State-of-the 
art technology. And every step ahead of the pack. 


JVC 


Technically Perfect. Perfectly Simple. 
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A face is like a work of art. 
It deserves a great frame. 


Designers of limited edition frames for sunglasses and prescription eyewear 


La. Eyeworks 


her: Greg Gorman. СІ. 
Available at: Ame: у ar, Dallas, а ET й ] , Selima Optique, New Yo 
Spectech, < j s, New Yi /20, 1 «C fe tern Optical, Vancouver. 
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Feel 


A mouse? How '80s of 
you. Soon, we'll all be 
donning something like 
the 5th Glove. Built for 
VR applications by the 
5DT Corporation in 
South Africa, the 5th 
Glove measures finger 
flex and hand orienta- 
tion (aka pitch and roll). 
But it can also emulate 
a mouse or baseless joy- 
stick. Since you can still 
type while wearing it, 
it's not hard to imagine 
similar devices becom- 
ing quite popular in the 
workplace of the future. 
5th Glove: right hand 
US$495, left hand $595. 
General Reality Com- 
pany: +1 (408) 289 8340, 
on the Web at www 
-genreality.com/. 


Jetson 


Slowly, it’s beginning 
to happen. Computer 
designers are realizing 
schemes that have lan- 
guished on paper for 
years. Compaq's Pre- 
sario 3000 is proof that 
PCs can push the design 
envelope. The 3000 is 

a full-featured desktop 
coupled with a flat- 
panel display. Marketed 
for home users, the 
pricey Presario may not 
make as big a splash as 
it should. So go buy one: 
if other manufacturers 
see that well-designed 
computers make money, 
we may not have to put 
up with boring boxes 
much longer. Presario 
3000: US$3,499. Com- 
paq Computer Corpo- 
ration: (800) 345 1518, 
on the Web at www 
-compaq.com/. 


Point 


There is something so 
spectacularly useless 

- or maybe it’s phallic - 
about carrying a laser in 
your pocket. Whatever 
the case, the Laser Key 
Chain is one of the most 
perfect toys you could 
wish for. The tiny device 
throws its red beam up 
to 200 yards away - far 
enough that you can't 
see it, anyway. Less than 
3 inches long, the Laser 
Key Chain runs on three 
watch batteries that last 
a surprisingly long time - 
longer if you don't waste 
hours bouncing the dot 
across your walls. Laser 
Key Chain: US$65. The 
Sharper Image: (800) 344 
4444, on the Web at www 
-sharperimage.com/. 


Photon 


That's right, it's a lamp. 
But not an ordinary 
luminaire - this fixture 
has been designed to 
prevent the annoying 
glare that reflects off 
your computer monitor 
and into your already 
overstrained eyes. 
Vision Task Light's 
wedge-shaped head 
provides unidirectional 
and asymmetrical pho- 
ton distribution, keep- 
ing the light source 
away from your sensi- 
tive peepers. And if 
that's not enough for 
you, this adjustable 
lamp comes with an 
energy-efficient 18-watt 
bulb. It's simply smart 
lighting for smarter 
computing. Vision Task 
Light: US$265. Luxo 
Corporation: (800) 222 
5896, +1 (914) 937 4433. 
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Microsoft Windows NT Workstation 4.0 


has the ease of 
It has the power 


It has 


CPU Usage 


Windows 95. 
of Windows NT. 


computers everywhere drooling. 


"IST AG 


Wo//wwwmemwoicm 00 0 0 0 0 0 00000 


eI Microsoft 


ІШ sage History Wo 


Кы 
Windows NT Workstation 4.0 com 
ines the ease of use of the 


ү lindows 95 operating with 
3 liability and sei 
E enne Min dece 


The new Window * Workstation 4.0 operating system It’s Internet-ready because it's loaded with built-in features 
has been designed to be the most powerful desktop oper- like TCP/IP, the Microsoft Internet Explorer browser, and 
ating system. And because all that power is controlled integrated Peer Web Services, which lets you create a small 
by the Windows® 95 interface, it's much easier to use. intranet for your workgroup. And because it's all controlled 
The total 32-bit power of Windows NT Workstation means by the Windows 95 interface, you can customize your system 
reliability, security, and easy access to the Internet and to work and look however you like. So does all this mean 
intranet. It's reliable because all applications run in their own Windows 95 is history? Absolutely not. Windows 95 may still 
memory space — so that new game beta won't crash last be your best choice, depending on your existing hardware and 
week's work. It's secure because integrated features applications. We suggest you dive headfirst into our Web site 
let you lock your system all the way down to the file level, to compare and contrast operating systems to see which 
so you can count on applications and data being safe. 32-bit desktop is best for you. 


Microsoft 


Where do you want to go today?" www.microsoft.com/ntworkstation/ 


Box 


It's time to break apart 
the box. IBM's new Aptiva 
S Series computers are 
split in two: one piece 
holds the CPU, a smaller 
console holds the remov- 
able media drives. The 
console fits nicely under 
the multimedia monitor. 
Sporting a fast Pentium 
processor and a flexible 
design, the S Series com- 
puter should really turn 
heads. Aptiva S Series: 
from US$3,000. ІВМ 
Corp.: (800) 426 7235 
ext. 4340. 


Treading А 


Somewhere along the 
line, Sisyphus got the 
health bug and builta 
business around it. The 
Endless Pool, measuring 
amere 15 feet long and 
8 feet wide, promises the 
benefits of an Olympic- 
sized facility. How? Its 
16-inch propeller cre- 
ates a user-adjustable 
current, effectively let- 
ting you swim in place. 
Endless Pool: standard 
system US$14,250. End- 
less Pools Inc.: +1 (610) 
497 8676, on the Web at 
www.endlesspools.com/. 
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я Drop 


This is definitely not 
your progenitors' calen- 
dar. While most wall- 
variety date-keepers 
spew image motifs that 
vary as widely as the 
flakes of winter's snow- 
fall, the Morning Dew 
calendar makes a play 
of its function and the 
slow stepping-on of our 
lives, emulated in the 
lingering descent of a 
water droplet as it pro- 
gresses back toward 
the earth from whence 
it came. Red and blue 
markers bookend each 
week, while you play 
gravity's role by moving 
the dewdrop down, each 
Sunday marking the 
extremities of the next 
seven days of your life. 
Morning Dew: ¥17,000 
(US$156). Spiral: +81 (3) 
3586 1252. 


Pong 


"Enter a better mouse- 


_ trap, and a ping-pong 


ball will beat a path 


^. “to block your door." 


Good evening and 
welcome to the Mouse 
Motel. Please note the 
steep incline up the 
kitchen floor. There you 
go. Whoops! Lunging 
for that tasty morsel 
has swung you down 
into the end of the tube. 
No worries: you've got 
all the peanuttier 
spread you could want 
- but wait, the exit has 
been blocked by a little 
white ball. Pleasant 
stay. TeeterPong Mouse- 
trap: US$14.99. The 
Teeter Pong! Company: 
(800) 909 7664, +1 (307) 
332 5200. 


w] TAGHeuer 


SWISS MADE SINCE 1860 


1996 TAG Heuer USA 
Photos: PICTOR - Le Diascorn/ RAPHO - Collection CIMAROSTI 


THE FIRST WATCH YOU COULD READ AT 190 KM/H 
BETWEEN CIUDAD JUAREZ AND EL OCOTAL. 


Lift your eye from the road for more than 
an instant in a race like the 1950's Carrera 
PanAmericana Mexico and all was lost. For 


over 2000 miles, focus had to be total. And 


that's what inspired the design of the 
Heuer Carrera — clarity and precision. Launched in 1964, 
it was the first watch to combine split-second timing with 
instant legibility. Its innovative dial and pure design 
were favored by some of the greatest legends of motor 


sport. Now, TAG Heuer is relaunching this classic. The 


Heuer Carrera returns; because focus is still what counts. 


TAG HEUER 7964 HEUER CARRERA RE-EDITION 


For the authorized TAG Heuer retailer nearest you, please call 1-800-268-5055. 
http://www.hotwired.com/advertising/tag 


A SPLENDID HOLIDAY GIFT AND EXACTLY ENOUGH PAPER TO WRAP IT. 


Okay, so you have to take it out of its box before wrapping 
it, but the point is the Stylus Zoom is very compact. Tiny 
though it is, it packs a powerful 2X zoom lens, red-eye 
reduction and all the other features of an automatic 
camera into its weatherproof body. 


In addition to the Stylus Zoom, there's the award-winning 
Stylus, or the Stylus Zoom 105 which boasts an incredibly 
powerful 3X zoom lens. Enough gifts for an entire family. 
(Hint for next year: photo albums.) 


OLYMPUS 
How the Big Shots take Snapshots.” 


In USA call 1-800-6-CAMERA or write Olympus America Inc., 2 Corporate Center Drive, Melville, NY 11747. In Canada: Carsen Group, Inc., Toronto. Internet: http: //www.olympus.com 


INTERLIGEN AE 


MANAGEABILITY AT 
AN INTELLIGENT 


PRICE. 


COMPAQ. 


DirectPlus* 


Choose a Compaq’ Deskpro” 2000, and you'll get Intelligent 
Manageability, standard. You'll be able to manage, monitor, and 
even take inventory from a single location —at the touch of a 
button. So you'll replace legwork with peace of mind. 

And power? With the Deskpro 2000, you can choose an 
extremely fast 100MHz or 133MHz Pentium" processor, or go 
with a lightning-fast 200MHz Pentium" Pro processor. And every 
Deskpro 2000 comes standard with PCI Local Bus Graphics, 
and RAM memory expandable to at least 128MB. So whichever 
model you choose, it's ready to grow when you do. 

If you need network-ready desktops with integrated NIC 
Cards and enhanced Intelligent Manageability, no problem — 
go with the Deskpro 4000 or 6000. These powerful Compaq 
desktops are designed and built network-ready for connected 
office environments. And some models are available with high- 
performance graphics and Enhanced Business Pro Audio. 

Whichever Deskpro you choose, it's clear that the best way 


to manage your future assets is to call us. Today. 


TO ORDER, CALL: 


1-800-888-2520 1-800-308-7774 


M-F 7-7; Sat. 9-3 CST. Ask for our free catalog. For your nearest Compaq Authorized Reseller. 


NOW, JUST $1 175 


Deskpro 2000 


Processor 


Standard Memory 


Hard Drive 


Cache Internal 


Model 5100 


100MHz Pentium® 


16KB 


Model 5133 
133MHz Pentium 


16KB 


Deskpro 2000 a 


(shown with optional monitor) 


Model 6200 
200MHz Pentium Pro 


2.5GB and 8X CD-ROM 


Cache External 
Video Memory/Max. 


256KB Write Back (optional) 


1MB/2MB EDO 


Video Graphics 


Diskette Drive 


PCI Local Bus 
3.5" 1.44MB 


256KB Write Back 


1MB/2MB EDO 
PCI Local Bus 
3.5" 1.44MB 


2MB/8MB 
Matrox MGA Millennium 
3.5" 1.44MB 


Expansion Slots/Drive Bays 


5/5 Desktop 


Ports: Serial/Parallel 


1/1 (ECP) 


5/5 Desktop 
1/1 (ECP) 


5/5 Minitower 


1/1 (ECP) 


Security Features 


Processor Upgradable 


Yes 


Yes 


Yes 


Yes 


Yes 


Yes 


Software Pre-installed 


Windows® 95 or 
Windows 3.1 


Limited Warranty! 


3-Year 


Windows 95 or 
Windows 3.1 


3-Year 


Windows NT Workstation 
on CD-ROM 


3-Year 


Price* (monitor not included) 


$1,139 


$1,679 


$3,419 


“All prices shown are Compaq DirectPlus prices and do not include monitors. Reseller prices may vary. Other models available; call for pricing. Call for lease prices. Leasing is 

provided for a term of 36 months and is subject to approved credit and certain terms and conditions. Call for details. Deskpro is covered by a Three-Year Limited Warranty. 

Restrictions and exclusions apply. Some monitors and certain options are covered by a One-Year Limited Warranty. Call for details. Offer available in the U.S. only. ©1996 Compaq 

Computer Corporation. All rights reserved. Compaq and the Compaq Logo registered U.S. Patent and Trademark Office. Deskpro is a registered trademark and DirectPlus is a 

5 registered service mark of Compaq Computer Corporation. Products, prices and programs are subject to change without notice. The Intel Inside Logo, Pentium, and Pentium Pro 

pentiu m? are registered trademarks and the Pentium Processor Logo is a trademark of Intel Corporation. Windows is a registered trademark of Microsoft Corporation. Other products are 
PROCESSOR trademarks or registered trademarks of their respective companies. 


Its Easier To Be There 
Even When You 
Can't Be There 
For The Holidays 
Save $30 


and get Free stuff 
from Connectix 


| Here's your chance to get great free stuff 
Multiseant7SfI | for the holidays. Pick up Color QuickCam, 

— the world's most popular camera for 
personal computers, and you'll get a $30 
rebate, plus the Connectix Showcase CD, 
which contains Connectix QuickCards 
limited, a 30-Day trial version of 


mir 


Connectix VideoPhone, a special demo 
version of White Pine's Enhanced 
CU-SeeMe software, 15 Free hours 

of America Online 3.0 and more. 


Then, you can have two-way video 
conversations with loved ones far away. 
E-mail holiday snapshots. Even make your 
own holiday cards. Color QuickCam is 

a great holiday gift for your loved ones - 
and for yourself! 


For the holidays, Color QuickCam 
with the special offer is priced 
under $200*! But hurry, like 

the holidays, this offer will 
be over before you know it. 


* with $30 rebate 


Now You Can With Color QuickCam. 


The Most Popular Camera For Personal Computers. ; 
( ( Campos Di Mateo, СА 94 . o Fax 4 " QUICKCAM 


PHOTO ABOVE: ERIC O'CONNELL; PHOTO BELOW: MOVIE STILL ARCHIVES 


Hack and 


'm a concerned mother," says 
| Carolyn Meinel."| want to create 
a healthy environment in which 
young people can learn." Meinel's 
quest is little different from that of 
paranoid clipper chippers and neu- 
rotic surfwatchers — she wants to 
make the Net a better place for kids 
by teaching them how to hack. 

Meinel, a 50-year-old horse trainer 
and sometime adjunct professor at 
the University of New Mexico, is 
hardly cut from the stereotypical 
hacker cloth. Neither a Doom-loving 
enemy of sunlight nor a slick indus- 
trial spy, she's instead a self-pro- 
claimed "Happy Hacker" - and her 
eponymous e-zine lives up to the 
moniker. 

The Happy Hacker newsletter got 
its start at this summer's Def Con 
meeting, when Meinel spotted an 
educational void crying out to be 
filled."| thought, Any kid can jump 


Carolyn Meinel: putting "entertaining" computer skills at everyone's fingertips. 


are perfectly legal tricks for finger- 
ing, annoying spammers, and dig- 
ging around seemingly off-limits 
spaces. Cheerfully dispensing infor- 
mation like Halloween candy, The 


The Happy Hacker dispenses (mostly) 
harmless hacker tips like Halloween candy. 


on the Internet and download tools 
that'll get him thrown in jail. But | 
couldn't find any source for harm- 
less, entertaining hacking." Within 
days, Meinel's first newsletter was 
circulating among sysops, security 
experts, and recreational surfers. 
Meinel calls her zine "the guide to 
(mostly) harmless hacking," and true 
to the title, the majority of her tips 


Happy Hacker makes it very clear 
when Meinel's how-to hints can get 
a novice in too deep. Peppering her 
e-zine with boldly marked "Newbie 
Notes" and "You Can Go to Jail Tips," 
Meinel warns,"If you are reading 
this column you don't know enough 
to cover your tracks. Tell temptation 
to take a hike!" 

With the newsletter now humming 
along at a rate of two issues a week, 


Car Zapper for Cops 


Meinel is setting her sights on new 
teaching methods."Ira Winkler of 
the National Computer Security 
Association and | are working up a 
proposal to set up an educational 
Hack Net," she explains."Hacking is 
an effective way to teach computer 
skills. A kid who knows how to 
sysadmin can make US$50,000 to 
$80,000 dollars a year, easily." 

Meanwhile, Meinel's passion for 
hacking remains her own."The gold- 
en age of hacking is just dawning," 
she says."There are 10 million com- 
puters out there | can play with — 
I'm going berserk trying to explore 
it all." – Mary Elizabeth Williams 


ith sirens screaming, police pursue a bank- 
Wire: through crowded city streets. It may 
make for a good episode of Cops, but such chases 
may one day become obsolete. Trent DePersia 
wants to see if cops can shut down a fleeing sus- 
pect's engine by remote and make the would-be 
getaway car coast gently to a stop. 

DePersia manages the Electrical and Electro- 
magnetic Vehicle Stopper Test and Evaluation 
program at the Army Research Laboratory in 
Adelphi, Maryland. Researchers there test devices 


that fire intense beams of 
electromagnetic radiation b ix; EN 3i 
at automobiles. Aiming this 
energy at the computers that 
control the ignition and fuel systems can fry their 
circuits, cutting off the engine like a power surge 
taking down an unprotected desktop computer. 
DePersia's group is working to determine the 
minimum level of energy needed to sizzle a car's 
computers without short-circuiting a bystander's 
pacemaker. - Dave Cravotta 
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Pete Uller likes all the helmet room in the 1997 Saturn SC2. 


a е” 
بم‎ wit 


bigger back seat 
because of all those trophies. 


And more headroom. 
( Because of all those trophies.) 


In designing our new coupe, we added 
something especially for people who race 
their Saturns: more ego room. (Although our 
engineers call it more headroom.) We also 
added a lot of things 


like to drive in 


for people who just 


their Saturns. 


Like a roomier, quieter interior 


body design. And 


weren't already 


and a sleek, new 
if our new coupes 
difficult to ignore, we ve also added 
daytime running lights. (Even changes made 
in the name of safety can't help but make the 
new Saturns more attractive.) The way we 

Жа look at it, if you liked our old coupe, 
samen. chances are you ll like the improvements 
and changes on our 97 even more. Of course, we 


decided to keep the trophy-winning, 124- 


horsepower, dual-overhead-cam engine. 


In Solo II competitions, folks like Pete Uller set up courses at local airports ` 
and race against the clock. (It’s probably fairer than racing against the planes.) 


Pete and his SC2 have brought home their share of first-place trophies. 


THE ICY RACING COUPE 


The 1997 SC2, as out- 


fitted by Saturn’s ICY 


racing team. One of the 


premier teams on the 


SCCA Pro Racing "$ 


circuit, they'll 


be speeding 


the new coupe across 


many finish lines this 


season. And you can 


get one a lot like it. 


(Pit crew not included.) 


A DIFFERENT KIND of COMPANY. A DIFFERENT KIND of CAR. 


This 1997 Saturn SC2 (with alloy wheels) bas an M.S.R.P. of $14,415, including retailer prep and transportation. Of course, the total cost will vary seeing how options are extra, 


as are things like tax and license. We'd be happy to provide more detail at 1-800-522-5000 or look for us on the Internet at bttp:/huww.saturncars.com. ©1996 Saturn Corporation. 


Butt of Course 


{' | f you have to sit all day, your ass had better be comfortable. And for 
у i those confined to wheelchairs, comfort isn't just a good idea - it's a 
health necessity. 
To combat the uneven distribution of body weight that causes pressure 
sores and poor posture, PinDot custom-fits cushions to clients’ curves. 
An electronics-free chair containing grids of 100 plungers mechanically 
records individuals’ tush displacements on a piece of paper. Once the 
ШЇ, body part is represented in two dimensions, the data is faxed to PinDot. 
Technicians then scan it into a PC to create a 3-D model of the cushion. 
“We have more than 10,000 butts on file," brags PinDot founder 
fi Michael Silverman. 
| Has PinDot considered expanding into office furniture? Not yet, says 
Silverman."But believe me, a lot of people have asked." — David Pescovitz 


Coming at You 


n 1980, when | was 13, I wore 

weird glasses at the movies to 
watch Dracula get speared on a 
15-foot lance. His heart looked 


Command, Control, and Ocean 
Surveillance Center outside 
San Diego and the main devel- 
oper of the prototype. 


Voxel box: a spinning screen and laser beams produce 3-D images. 


like it was dangling inches from 
my face. It was my first 3-D 
experience. After the show, | 
remember listening to my best 
friend, a sci-fi geek, tell me 
about holographic TV, like that 
chess game on Star Trek. 

Seventeen years later, the 
idea of holographic television 
has faded from sight, but a 
viable 3-D entertainment sys- 
tem is about to hit the market. 
"This is truly a 21st-century 
technology," says Parviz Soltan, 
a researcher at the US Navy's 
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Visualize a double-helix- 
shaped television screen. Now 
spin that screen at 10 rotations 
a second - fast enough to make 


Custom seating for the digital derrière. 


ors used in ordinary television 
systems - you can project an 
image onto the mirror and into 
the cylinder. The beam hits the 
helix and creates a visible point 
of light. Currently there are 
120,000 possible points, called 
voxels (think 3-D pixels), that can 
be illuminated on the helix, and 
the computer running the show 
is fast enough to change the 
image up to 20 times a second. 

Most of Soltan's early work 
wasn't directed at television but 
at designing better monitors for 
air traffic controllers. Now he 
has created a working, three- 
dimensional version of a radar 
screen, which will undergo 
testing with the Federal Aviation 
Administration. 

Meanwhile, the NEOS Corpo- 
ration is developing a commer- 
cial version of Soltan's 3-D TV. 
Museums, theme parks, and 
planetariums have expressed 
interest, but to get on the band- 


Originally developed for air traffic control, 
a viable 3-D TV system is almost here. 


it invisible to the human eye. 
Put the double helix into a clear 
cylinder and stick a mirror on 
top. Using red, green, and blue 
lasers - the same tripartite col- 


wagon, they'll need pockets as 
deep as Disney's. When 3-D TV 
hits the market early next year, 
the price tag for a small version 
is expected to be around 
US$80,000. Thereafter ... the 
sky is the limit. – Steven Kotler 
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Jargon Watch 


Assmosis The process through which 
some people achieve career success by 
sucking up to the boss. 

Balloon Help When someone insists 
on explaining every obvious detail and 
function of an electronic device. Refers 
to the rarely used Balloon Help feature 
on Macs."Um ... | don't really need 
balloon help — just give me the domain 
address." 

Coasters Unsolicited floppy disks, 
such as the ubiquitous AOL software, 
that arrive in one's mailbox on a 
regular basis. 

Port-per-Pillow A goal set by 
universities seeking to install network 
connections in the bedrooms of every 
student on campus. 

Spamdexing The practice of enter- 
ing the same keyword multiple times 
in a Web page to force it to the top of 
search results in a search engine. 


Tip o'the Jughead hat to Brett Stephens, 
Rami Ahonen, Laura Mitchell, Stanton 
McCandlish, Anne-Marie Concepcion, 
and Martin Hardee. 


- Gareth Branwyn (jargon@wired.com) 
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Spare US your whole life story. 


if 


Home Banking... 


Statement date; 129100 
Closing balance: 3,260.90 


These t ansactions ware downloaded (ram yow bank. Click thes f 
to update yow Account Feist 10 maich you bank statoma. н, жа] 


Мо need to re-create your entire financial history 


Just download it from your bank. 


Want to manage your finances by computer without having to type in each and every transaction? 
With Microsoft? Money Online Banking, all it takes is a few mouse-clicks. Just about anything that 


affects your checking, savings, credit card, or line-of-credit accounts can be entered electronically. So 


erosoft 
instead of keying everything in, you simply download your latest statements and balances. Even your 


The Easy Way to Mani 


Quicken? files can be converted automatically. Once you're up and running, you can use Money to pa 
y. y р g y to pay 


your bills, balance your checkbook, plan a budget, and manage investments. Try Money 97 Mic. ft 


free: Visit www.microsoft.com/moneyzone/ But first, put all that stuff away. Okay? Where do you want to go today?" 
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Polo for Microsoft 


Dweebs 


| f polo is the sport of kings, 
then Whirly Ball must be the 
sport of geeks. Conceptually 
similar to polo, the game fea- 
tures players riding mounts of 
steel and fiberglass called 
WhirlyBugs (aka bumper cars) 
rather than manure-spewing 
ponies. 

Play is simple: WhirlyBugs 
are maneuvered with a crank 
on the steering column 
instead of a steering wheel. 
This leaves one hand free to 
wield a black plastic scooper 
used to catch and throw an 
oversize whiffle ball. The goal 
is to pass the ball among your 
teammates (up to five players 
per side) until someone can 


Whirly Ball is perfect for mouse 
potatoes who spend their days 
planted in front of a computer. 
But check your pulse at the 
end of play and you'll discover 
that, aerobically speaking, 


Ideal for mouse potatoes, Whirly Ball is as 
arduous as driving fast down a dirt road. 


take a shot at a frustratingly 
small hole mounted on a back- 
board at the end of a basket- 
ball-sized court. 

A cross between a video- 
game and an athletic activity, 


Wired Top 10 


Most popular names for 
recreational boats in the US 


1. Serenity 

2. Obsession 
3. Osprey 

4. Escape 

5. Therapy 

6. Liquid Asset 
7. Wet Dream 
8. Diversion 


| 9. Sundancer 
|10. Predator 


Source: Boat Owners Association of the 
United States (www.boatus.com/) 


- Gareth Branwyn 
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Whirly Ball is only slightly 
more arduous than driving 
fast down a dirt road. The 
Edmonds, Washington, Whirly 
Ball facility (one of 17 in the 
nation) attracts a fair amount 
of its clientele from Microsoft's 
nearby office campus. Micro- 


Video 


Search Engine 


| n the quest for improved video 

| search technologies, one word is 
worth a thousand pictures. Computer 
scientists at Carnegie Mellon University 
have developed a digital video library 


soft has a Whirly Ball mail 
group on its interoffice net- 
work and has even sponsored 
league teams. 

Dave Draisey, manager of 


У 


^i із 


"You сап Бе an Olympic sprint- 
er, but once you sit down in 
that WhirlyBug, you're no 
faster than anyone else." 

After taking to the court to 


Рр. Ҷ 


Whirly madness: the thrill of victory, the agony of the geek. 


the Edmonds facility, was the 
key defensive player on four 
national-title Whirly Ball teams 
before a softball injury and 
marriage took him off the tour. 
On a Saturday afternoon, with 
one lone Microsoft employee 
practicing on the court, Draisey 
explains the game's attraction. 
"The great thing is that the 
cars are equalizers," he says. 


E 
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Adieu to fast-forward searches. 


show off some of his moves, 
Draisey relaxes over a Snapple 
from the snack bar and waxes 
nostalgic about his Whirly Ball 
glory days."l've been told,” he 
says matter-of-factly,"that | 
was the best that ever played 
the game." - Ethan Watters 


— 


system that marries word-recognition software and image processing. Videotaped 
material is digitized, time-stamped, and fed into a system that uses the incidence 
of keywords in the audio track to locate and retrieve corresponding images in the 
video track. The result: videoclips delivered on command. 

Ask the 300-hour test database of news broadcasts for material on tobacco regula- 
tion, for example, and about 20 clips pop up on the screen, represented by still-image 
icons. Clicking one starts a videoclip running."A fundamental problem has been 
how to browse the material," says Howard Wactlar, research professor of computer 
science."That's because video is usually a linear medium." - Richard Bierck 
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eye candy 


Inteq entertainment machines serve up a sweet visual 
experience from a picture that contains no artificial flavors. 


FULL FRONTAL ENTERTAINMENT 
FOR YOUR HEAD 


Satisfy your craving. Call 1-888-FRONTAL or check 
out www.inteqtv.com for dealers and details. 


%-119601% 


Unlike most 


hard drives 


its removable. 
Unlike most 


removables it’ 


There seems to be an unwritten rule with computers. No matter how large the hard drive, you'll eventually find a way to 
max it out. Unless, of course, you get one that never really fills up, right? For example, the EZFlyer” 230, the latest removable 
cartridge hard drive from SyQuest” Don’t let the small 3.5 inch cartridge deceive you, this thing is huge. 230 megs that rip along 
at twice the speed ofany removable in its class. 

The reason for our blistering performance is pretty simple. It works like a hard drive because it is one. Sluggish technologies 


from tape drives to high-capacity floppies just can't keep up. Use the EZFlyer” 230 the same way you would with any hard drive, 


^ Don't worry, if one 
cartridge fills up there 
are millions left. 


with a nice little bonus-it's removable. So you can add on to your system limitlessly, 230 megs at a time, till the end of time. 
Weighing a mere 1.6 pounds, the trimmed-up drive can hit the 
st 
road as well and features a self-sealing door to protect cartridges from dust and other disturbing things. SyQue 
When you feel the urge to change cartridges, hit the eject button and you're out of here. Applications and files stored on your cartridges are ready to run 
instantly. Own the Internet, throw on large chunks of video, colossal scans, the meaning of life or maybe just a CD-ROM game. Keep things you don't 
need. Back up things you do. It even saves money, storing your world at 10 cents per megabyte. Hmm. When you think about it, the possibilities are as 


endless as its capacity. Now available at Egghead* Software, electronics boutique® and a bunch of other places. 1-800-245-2278 or http://www.syquest.com 


s a hard drive. 


©1996 SyQuest® Technology 


"What is ... Yoyodyne 


Entertainment?" 


art game-show junkie, part 
PS salesman, Seth Godin of 
Yoyodyne Entertainment wants 
to create online programming to 
rival The Hollywood Squares and 
What's My Line? And though the 
36-year-old Godin doesn't want to 
reproduce those TV classics – "they 
don't lend themselves to having 
100,000 contestants,” he says - 
he plans to use Yoyodyne's email- 
based game system to become 
the Mark Goodson/Bill Todman of 
the Internet. 

“Games shows are the most pop- 
ular programs on the air!" Godin 
says. He sees even greater potential 
on the Net."People like to watch 


Addresses of the Rich and Famous 
and several books about online 
marketing, he finally decided to take 
his own advice."At its core," Godin 
says," Yoyodyne is about building 
one-to-one relationships between 
advertisers and consumers." 
Relationships based on "fabulous 
prizes," that is. Yoyodyne has awarded 
0551 million, a trip for two to the 
Caribbean, a bag of gold, and lots 
and lots of little plastic cocktail 
monkeys. (What do you expect from 
a company that took its name from 
Buckaroo Banzai?) The games - 
which are free to play - range from 
email trivia contests to Web scav- 
enger hunts to digital sweepstakes. 


Yoyodyne's Seth Godin wants to become 
the Mark Goodson/Bill Todman of the Internet. 


contestants win prizes оп TV. But 
we've tried to make the experience 
better - they can watch and win!" 
Except Yoyodyne isn't really about 
winning. It’s about marketing. Godin 
is less TV talent and more cyber- 
savvy promoter. After writing E-mail 


American Express, MCI, and other 
companies have all put up prizes in 
exchange for the opportunity to 
deliver their message to the Net's 
"perfect demographic" - non-TV 
watchers with an income more than 
$60,000 and high brand loyalty. 

If email-based games don't have 


Day Balloonmaster 


efore he became the balloon and float 

designer for the Macy's Thanksgiving Day 
Parade, 61-year-old Manfred Bass worked in 
more subtle art forms."| was trained as a story- 
book illustrator," he says, adjusting his snow- 
speckled Elmer Fudd hunting cap."I like the 
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Building relationships based on "fabulous prizes." 


the glitz of a scantily clad Vanna 
White avatar, their simplicity keeps 
an ever-increasing number of con- 
testants playing along. And Godin is 
ready for 'em: his Yoyodyne Engine 
for Games can process up to a mil- 
lion email messages a day. 

Of course, the big winner isn't the 
Net schmuck who walks off with the 
prize money. With each successful 
game earning well over $1 million a 
year, the real champion is Yoyodyne. 
- Jessie Scanlon 


dynamic scale that we have here." Behind him a 40-foot-long Sonic the 
Hedgehog balloon is filling with helium, smiling with a demented grin. 

Imagine having millions of dollars to build cartoon characters. Each of 
your "air sculptures" soars 60 feet high, holds 15,000 cubic feet of gas, 
and needs nearly three dozen handlers to control it. Give yourself a live 
audience of a couple million - then, for good measure, toss in 60 million 
more, watching on television. 

"This was one of the first jobs | applied for when I came out of the 
service іп 1960," Bass says. “I’ve stayed with it ever since.” Every Thanks- 
giving morning, it's easy to see why. - Ben Yalom 


Thanksgiving soars, thanks to Manfred Bass (above right). 


WIRED DECEMBER 1996 Hus 


PHOTOS BELOW: REID YALOM 


HP SureStore CD-Writer 


Introducing the new HP SureStore CD-Writer. 


It's a fast paced world. To succeed, you have to 
make an impression. And there's no better way to 
make an impression than on CD using the new 
HP SureStore CD-Writer 6020 CD-Recordable 
drive. CD-Writer lets you @ record awesome 
multimedia presentations to take on the road. Or 
Ө deliver CDs to clients and others with total 
confidence that it can play in millions of CD-ROM 
readers worldwide. 


The robust software suite included with the CD- 
Writer lets you Ө copy all your drafts to CD 


*Actual speed may vary according to application used 
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quickly and easily. And files stored on CD can be 
retrieved in seconds. It's ideal for @ creating 
permanent archives of your files. What's more, 
CD-Writer can Ө make custom audio CDs that 
can be played on stereo CD players at home or in 
the car. CD-Writer is also a 6X" CD reader so it 
can @ play all your CD-ROMs smoothly. Now 
we're cruisin’. 


Given all the things you can do with the HP 
SureStore CD-Writer, what's your drive? Check it 
out. Visit your reseller or call 1-800-8264111 ext. 
2268. Or you can steer toward the web and find 
HP SureStore CD-Writer at www.hp.convgo/storage. 


U 


The new HP SureStore 
CD-Writer 6020es 
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PACKARD 


REALITY CHECK Edited by David Pescovitz 


You've heard the hype. 
We asked the experts. 
Here's the rea! timetable. 


Giguere 


Wilkerson 


Brenda Cox Giguere 


writer and researcher 
at the Lucidity Institute, 
Palo Alto, California 


Mark Mahowald 


director of the Minne- 
sota Regional Sleep 
Disorders Center at 
Hennepin County 
Medical Center, Minne- 
apolis; former board 
member of National 
Sleep Foundation 


David P. White 
associate professor at 
Harvard Medical School; 
director of the Clinical 
Sleep Program at 
Brigham and Women's 
Hospital, Boston 


Richard C. Wilkerson 


editor of Electric Dreams; 
director of DreamGate at 
www.dreamgate.com/ 


The Future of Sleep 


While medical science has answered many ques- 
tions, sleep remains a biological mystery. Why, for 
example, is shut-eye one of life’s necessities? Even 
though our bodies may shut down for the sand- 
man's visits, our minds remain in gear as the sub- 
conscious plays movie director. To learn more 
about what happens when we nod off, scientists 


Real Cure for 
Snoring and Apnea 


For many people, snor- 
ing is more than just an 
annoyance. Sawing logs 
may be a sign of apnea - 
a potentially dangerous 
syndrome in which the 
throat becomes so 
relaxed that the airway 
narrows, making it diffi- 
cult to breathe. Treat- 
ments - such as using 
air pressure to keep the 
windpipes open - are 
available, though White 
believes that surgical 
procedures, electrical 
stimulators of pharyn- 
geal muscles, or pharma- 
cological innovations 
may lead to more effec- 
tive "cures" within the 
next quarter century. On 
the other hand, Maho- 
wald points out that 
"snoring and obstructed 
breathing represent 
complicated pheno- 
mena, and it's unlikely 
we'll ever find a perma- 
nent cure for all vari- 
eties." In other words, 
keep those earplugs 
handy, and if your part- 
ner has continuing dif- 
ficulty getting a good 
night's sleep, be worried, 
not angry. 
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Electronic 
Dream inducer 


2016 
unlikely 


Daydreaming may pro- 
vide mental escape from 
boring meetings, but it 
certainly doesn't com- 
pare to a dose of real 
REM sleep. Is it possible 
to enter a true dream 
state without hitting the 
sack? White says inject- 
ing small quantities of 

a neurotransmitter into 
animal brains can induce 
REM sleep, so perhaps 
an electronic dream 
inducer may "not be far- 
fetched." Wilkerson 
points to the revival of 

a turn of the century 
"dream machine" that 
strobes lights in the 
user's eyes, but claiming 
it's effective "is like say- 
ing that an audiotape 

of a roller coaster is like 
being there." Giguere 
believes that"a much 
better goal is to sleep 

at will and consciously 
dream what you want 
to dream." 


Ho 


at sleep labs around the country watch their vol- 
unteers snooze. But according to the National 
Sleep Foundation, researchers still know more 
about what happens when we don't rest than 
when we do. Wired asked four experts to close 
their eyes and think about the future of sleep. 
Morning breath, however, is a personal problem. 


Effective, Nonaddictive 


Sleeping Pill 


unlikely 


Don't get caught up in 
the melatonin hype just 
yet. Most of our experts 
agree that a truly safe 
and effective yet non- 
addictive sleeping pill 
is still a few years away. 
But White believes that 
it's important for the 
public to understand 
the meaning of non- 
addictive."If one has dif- 
ficulty sleeping, takes 

a pill that improves this, 
and the problem returns 
once the pill is stopped, 
this does not necessarily 
indicate addiction," he 
says. Giguere expects 
that “one sleeping pill 
will never be appropri- 
ate for everyone,” but 
that highly personalized 
and effective concoc- 
tions will become avail- 
able within the next few 
years. Meanwhile, Maho- 
wald touts the virtues 
of the sleeping pill Zolpi- 
dem, with the caveat 
that it’s effective and 
nonaddictive “as best 
we know right now.” 


Elimination of 
Need for Sleep 


unlikely 
unlikely 


Most of us spend one- 
third of our lives asleep, 
and our experts don't 
see any way out. Sleep- 
ing is an extremely com- 
plex neurobiological 
process that is difficult 
even for scientists to 
understand."Trying to 
eliminate the need for 
sleep is similar to trying 
to eliminate the need 
to eat," Mahowald says. 
Giguere thinks that once 
people get better at 
lucid dreaming, though, 
they will be able to work 
on projects, rehearse 
daytime activities, and 
have incredible sex 
during the night. Then 
"sleep time will no 
longer feel like down 
time." The other side to 
that, Wilkerson fears, is 
that “the boss will have 
me working all through 
the night." 


Mahowald 2006 unlikel 1996 unlikel 
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The future i: erupting 


around us and dramatically changing 


our lives, ourselves, 


STYLE 


"PR " Digital 
You've heard the hype. 

ІШЕШ asked the experts. 

Here's the real future. 


From the Editor 


Brad Wieners and David Pescovitz 


Foreword by Bruce Sterling 


JOHN ВРОС МАН 


Digerati Reality Check Wired Style 

November $24.95 November $16.95 November $17.95 

A selection of the Newbridge A featured alternate of the Quality A selection of the Book-of- 

Personal Computing Paperback Book Club and a selection the-Month Club and the 

and Executive Book Clubs. of the Newbridge Personal Computing Ouality Paperback Book Club. 
and Executive Book Clubs. Wired Style Interactive: 


www.wiredstyle.com 


Jn go i e f 


In bookstores everywhere 


or call (800) 401 6515 email hardwired@wired.com 
HardWired Interactive: www.hardwired.com 
Distributed by PGW 


(US$ MILLIONS) 


REVENUES 


W I Edited by Tim Barkow 


Web Grammar 

While HTML is easy to learn, a recent UC Berkeley study found 
errors in more than 40 percent of the HTML documents surveyed. 
It’s quite possible, though, that the slew of new Web authoring 
tools could help handle the code more accurately. (Note: You 
might not consider Netscape-specific tags and extensions "errors." 


Then again, if you work for Microsoft, you might.) 
SOURCE: ALLISON WOODRUFF (WWW.CS.BERKELEY.EDU/~WOODRUFF/INKTOMI/) 
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Subscriber Revenues 

Why are the RBOCs so alarmed about the future? Beyond their 

inability to efficiently manage Net-related data traffic, a look at 

revenues suggests a more disturbing trend. While long distance 
carriers and cable operators have seen their income hold steady, 
mobile and local telecom revenues per subscriber have plum- 


meted. Maybe they have a right to be worried. 
SOURCE: INTERNATIONAL TELECOMMUNICATION UNION (WWW.ITU.CH/) 
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PERCENTAGE OF GDP 


State Ownership 

When a company cannot generate the money to fund operations 
or service its debt, the shortfall is called a negative cash flow. 
For state-owned businesses, this savings-investment deficit has 
become a notorious problem. While such deficits depend on 
other factors, the performance gap between classes of economies 


has widened dramatically in the last decade. 
SOURCE: BUREAUCRATS IN BUSINESS, BY THE WORLD BANK (WWW.WORLDBANK.ORG/) 
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Wired India 

The growth of information processing centers - aka teleports - 
in low-cost locales will dominate the next wave of foreign high 
tech investment. In India, teleports have bolstered the country's 
software industry, which continues to grow by 25 percent a year. 
And as more businesses depend on information systems, tele- 
ports will augment these offshore production facilities. 


SOURCE: INDIA DEPARTMENT OF ELECTRONICS; WORLD BANK; ITU (WWW.ITU.CH/) 
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MONTY PYTHON AND THE QUEST FOR THE HOLY GRAIL 


A CHALLENGING YET VERY SILLY CD-ROM STRATEGY GAME FROM 7TH LEVEL. 
THE ORIGINAL PYTHON CAST REUNITES LED BY BIG-SHOT, 
BREEDER ERIC IDLE. 


PART-TIME LLAMA 
WITH UP TO THE MINUTE IOTH CENTURY HUMOR, SCRIBBLES 
FROM TERRY GILLIAM, UTTERANCES FROM TERRY JONES AND MICHAEL PALIN, 


A FAX FROM JOHN CLEESE AND A MISSING SCENE FROM THE ORIGINAL MOTION PICTURE. 


(Now GO BUY THE GAME OR | SHALL TAUNT YOU A SECOND TIME) 


A NE) 
7th LEVEL 
мы. 


WWW.7THLEVEL.COM WWW.PYTHONLINE.COM 1-800-555-0503 


DOWNLOAD MONTY PYTHON DESKTOP THEMES FROM THE | SITES. AVAILABLE FOR WINDOWS 


software p COMPESA em? 2// 


THE COMPUTER SUPERSTORE 


7TH LEVEL, INC. THE TRADEMARK “MONTY PYTHO 


RUSTEE COMPANY LTD. LIKENESSES AND A 


Bidding Procedure 
SE: Have 1,000 ems 
Xo sert. 
fw taking Vids. 
chi : For 260, Vil do ik 
in 10 minvtes. 
NY : For #1000, ҮЙ 
do iX iw Zwinules. 
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hile sitting in a café, you 

decide to check your 
stock portfolio. Your request 
passes through the Internet 
to a stock quote server in New 
York. At the same time, some- 

one next to you is 
watching live coverage 

of a Senate hearing, and a 
couple hundred brokers 
around the country are check- 
ing their portfolios using the 
same quote server in New 
York. You're competing with 
these other people for 
resources: Net bandwidth, the 
quote server's disk, and pro- 
cessing time. As the Net makes 
available more and more 
resources that must be shared 
by more and more people, 
allocating these resources 
equitably becomes difficult. 

Resource management for 
one computer - even one 
shared by many users - is rel- 
atively easy: the computer's 
operating system keeps track 
of all the users and their pro- 
grams and hands out the com- 
puter's resources in some 
manner it deems fair. But there 
isn't an operating system for 
the Internet to make sure all 
the users are happy (or at least 
equally unhappy). First of all, 
the machines are managed by 
different organizations: Citi- 
bank, for example, isn't about 
to let anyone manage its 
machines to help evenly dis- 
tribute the network load. Also, 
there are some fundamental 
problems - exponential 
growth, the high overhead of 
collecting distributed infor- 
mation, and the impossibility 
of predicting resource usage 
- that doom a traditional, cen- 
tralized approach. 

An alternative is to decen- 
tralize the decisionmaking and 
information gathering. This is 
the approach taken by agoric 
systems. Agoric comes from 
agora, the Greek word for mar- 
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Agor 


ketplace. The programs and 
computers in these systems 
become buyers and sellers 
of resources, much like a real- 
life marketplace. Buyers com- 
pete against one another for 
scarce resources and try to get 
the best price they can, while 
sellers attempt to maximize 
their profit. 

The term agoric systems was 
first used in 1988 by Mark 
Miller and Eric Drexler in a 
paper they co-authored. Miller 
then went on to cofound 
Agorics Inc. (www.webcom.com 
/agorics/) in Los Altos, Califor- 
nia. His company applies a 
market-based system to band- 
width allocation in a computer 
network. With most network- 
ing protocols such as Ethernet, 
a user watching /ndependence 
Day can hog the bandwidth 
and keep everyone's email 
from getting through, even 
though the mail is more valu- 
able and should get through 
at the cost of dropping a 
frame or two of video, which 
would be undetectable. A 
centralized, systemwide solu- 
tion to this problem would be 
like trying to manage all the 
traffic in Manhattan by send- 
ing a police car to each inter- 
section every few minutes to 
report the situation back to 
headquarters. The extra traffic 
would quickly bring the sys- 
tem to its knees. Alternately, 
setting aside bandwidth for 
video and data would be like 
reserving a lane at all times for 
police traffic - wasteful, since 
if there's no data traffic, the 
video should use all the avail- 
able bandwidth. The Agorics 
solution allows applications 
to compete for available band- 
width. Each network switch 
awards bandwidth to the 
application willing to pay the 
highest price - the one that 
needs it most. 

A much more complex and 


ic Systems 


ambitious agoric system is a 
distributed database manage- 
ment system called Mariposa 
(epoch.cs.berkeley.edu:8000 
/mariposa), being developed at 
UC Berkeley by Michael Stone- 
braker. Each Mariposa server 
has buyer and seller processes 
running on it. A buyer negoti- 
ates with a seller at another 
site to perform work on its 
behalf. To get prices for the 
stocks in his portfolio, a user 
in San Francisco would submit 
the appropriate query to a 
Mariposa server just as in a 
regular database system. But 
along with the query, the user 
sets a limit on the price and 
time the system can take to 
run the query - for instance, 
US$15 for an answer in 30 
seconds, and nothing if it takes 
longer than five minutes. The 
query and other information 
is passed to a buyer process, 
which breaks the query into 
pieces and sends them to sell- 
er processors running at vari- 
ous sites. Each seller responds 
to the buyer's request with the 
price it will charge to perform 
the work and an estimate of 
the time it will take. 

For example, the buyer may 
ask quote servers in New York 
and San Francisco to bid on 
reading the database file and 
picking out the entries in the 
user's portfolio. The buyer may 
ask other Mariposa sites to 
perform other work, such as 
sorting the entries. The com- 
puter in New York may charge 
$10 and send the answer back 
in 10 seconds, while the San 
Francisco site may charge only 
$5 but take 10 minutes. The 
buyer collects all the bids and 
then notifies the winning 
sellers to begin work. While 
this bidding process involves 
some communication over- 
head, in most cases it is vastly 
outweighed by the time it 
takes to perform the work. 


H4 


In addition to buying and 
selling computing power and 
network bandwidth, a Mari- 
posa server can purchase data- 
base tables or copies of tables 
from other sites. If a Mariposa 
server in Chicago noticed that 
a lot of local users were ac- 
cessing stock prices, it could 
try to buy a copy of the entire 
stock table from New York or 
San Francisco. The Chicago 
site would have to pay for the 
table as well as for updates 
when stock prices changed. 

Unlike many of today's 
agoric systems, Mariposa 
doesn't distinguish between 
buyers and sellers. For exam- 
ple, a seller that has been 
asked to submit a bid for some 
work can subcontract all or 
part of that work to another 
site, making the seller a buyer 
as well.In one experiment, 
Mariposa researchers simu- 
lated a corporation with offices 
around the world. As the busi- 
ness day began at each office, 
Mariposa buyers compared 
how much they were paying 
remote sellers with how much 
it would cost to buy the neces- 
sary data. As a result, heavily 
used tables moved from office 
to office with the rising and 
setting of the sun, and overall 
system performance improved. 

Agoric systems are not the 
answer to all the world's dis- 
tributed computing needs. 
Just as in a capitalist economy, 
where not every worker is an 
independent contractor, com- 
puting also has a need for 
cooperation and centralized 
organization. But the agoric 
approach is likely to become 
important for wide-area dis- 
tributed systems with many 
thousands of machines, such 
as the Internet. =e = m 


Jeff Sidell (jps@postgres 
-berkeley.edu) is a graduate 
student at UC Berkeley. 
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- PC Games 


“Twisted humor 
and startling graphics... 
One of the best games 


you'll ever play!” 
-The Discovery Channel 


“MYST meets Blue Velvet” 
-CD-ROM Today 


“It will keep you playing 

for hours. “-РС Magazine 
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By Michael Murphy 


TWITS is a model 
established by Wired, 
not an officially 
traded portfolio. 
Michael Murphy is a 
professional money 
manager who may 
have a personal 
interest in stocks 
listed in TWITS 

or mentioned in 
this column. Wired 
readers who use 
this information 
for investment 
decisions do so at 
their own risk. 


FOLLOW THE MONEY 


T: anticipate the future, 

| look to the private com- 
panies that are attracting ven- 
ture capitalists and investment 
bankers. | find these promising 
start-ups at high tech investing 
conferences 
organized 
around hot companies or hot 
issues like digital media or Inter- 
net commerce. especially like 
Dick Shaffer's Technologic Part- 
ners series because - unlike bro- 
kerage firm conferences - his 
events are open to any investor 
with US$1,400. 


Some of these start-ups will 
make it to an initial public offer- 
ing, others will merge, many will 
die. Experienced management, 
deep-pocket venture funding, 
and products that customers 
really want are good indicators 
of potential success, but noth- 
ing is certain until the revenues 
start rolling in. At a recent Tech- 
nologic Partners Internet Out- 
look conference, several themes 
emerged. 


Take the IP road 
Specialized services based on 
Internet Protocol will continue 
to proliferate. By using IP instead 
of a proprietary protocol, ven- 
dors leverage the widespread 
acceptance of the open Inter- 
net standard. NetXchange and 
NetCentric, for example, are 
developing fax-over-Internet 
services, and Voxware provides 
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Taking Stock of the Web 


the technology for voice over 
Internet. Unwired Planet is 
developing wireless Web access 
using HDML (handheld device 
markup language), a comple- 
ment to HTML. Keep your eyes 
on these four private compa- 
nies; in the meantime, | recom- 
mend stock in Cirrus Logic 
(CRUS), which owns a piece of 
Unwired Planet. 


Mind the Web store 

A spate of Web-based compa- 
nies are taking advantage of 
the network's wide reach and 


low distribution costs. Bargain 
America provides Japanese 
consumers with direct access 
to American vendors as well as 
information on merchandising 
and direct mail. Multex Systems 
Inc. has built a successful busi- 
ness based on repackaging in- 
formation - | use its service to 
access Wall Street analyst reports. 

Another successful company 
is Onsale, a retailer of PCs and 
consumer electronics. While the 
typical Web transaction amounts 
to only a few clicks, Onsale thinks 
users prefer a more social for- 
mat. The company holds auc- 
tions in which consumers can 
browse the products and watch 
the action without obligation. 
As bidding progresses over 
days, the Web page is updated 
with new bids, sales, and inven- 
tory changes. 

This model is paying off, with 


annual revenues of $50 million 
and growing. Onsale represents 
some of the most innovative 
thinking l've seen on how to 
adapt familiar forms of commu- 
nal activity to the Web, and l'm 
looking forward to its public 
offering in 1997. 

Remember - the majority of 
Americans don't find the Web 
worth visiting, so more efforts to 
adapt the Web to them, rather 
than the other way around, 
should significantly broaden 
the pool of Net users. 

Another bleeding-edge com- 
pany is BroadVision (BVSN), 
whose one-to-one marketing 
software holds customer profiles 
and creates a personalized Web 
page each time a user visits a 
site. The company went public 
in June, opening below its 
expected price and fluctuating 
from there. Though | want to see 
a few more quarters of earnings 
data before | recommend this 
stock, l'm watching it closely. 


Construction sites 
The final theme to emerge from 
the Technologic conference was 
the importance of webware - 
the software tools needed to 
build and maintain Web sites. 
In the early days, sites were 
little more than brochureware, 
displaying static information 
one or two layers deep and 
changing only sporadically, like 
editions of a book. Now sites 
have more stylistic, complex 
designs with rich links, and 
content is refreshed frequently. 
The metaphor's changed from 
creating a book to publishing a 
magazine or even broadcasting 
aTV channel. Netscape's Marc 
Andreessen recently alluded 
to shifting the browser design 
from a "page" to a "channel." 
Even the idea of a page fully 
under the control of the web- 
master is starting to break down, 
as vendors find ways to keep 
their information on your screen 
while you move to the next site. 
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For example, the E*Trade (EGRP) 
personalized stock ticker fol- 
lows you from site to site, 
providing continuous stock 
information. 

High-end sites engage the 
visitor, provide extensive infor- 
mation, and frequently initiate 
or complete a transaction. 
They incorporate sound, graph- 
ics, and animation. Many also 
are linked to object databases. 
These sites require powerful, 
flexible tools. Macromedia 
(MACR) is a clear leader in this 
market - its Shockwave plug- 
ins, which enable animated 
sites, could be on 60 million 
computers by the end of 1997. 
| buy the stock whenever it 
dips under $17. 

As the Web metaphor has 
shifted, the industry has devel- 
oped the tools needed to easily 
update a site. New software 
treats each page, link, or other 
component as a discrete object 
in an object database - any 
change can be made instantly 
without affecting the other 
elements. 

In addition to the large cor- 
porate and media businesses — 
which maintain Web sites with 
rich content and complicated 
pathways - there are many 
companies that simply want a 
Web presence. These 600,000 
small businesses need different 
tools with strong support for 
page layout, site organization, 
and overall site management 
so they can quickly design and 
post. My favorite company in 
this segment is DeltaPoint 
(DTPT), which publishes Quick- 
Site and WebAnimator. l'm buy- 
ing while the stock's under $10. 


TWITS 
TWITS is fully invested for the 
predictable early 97 rally. = = = 


Michael Murphy is a money man- 
ager who publishes the California 
Technology Stock Letter in Half 
Moon Bay, California. 


^Where can you find exciting high-tech 
investment opportunities?" 


“Ask me.” 


The Information 
Age Fund" 


The Web, wireless, 
multimedia, networking 
and software. Beneath 
the noise lie hidden 
smaller information 
technology companies... 
a few of which are 
positioned to drive us into 
Ron Elijah the 21st Century. Ron 
Elijah’s in-depth knowledge 


Portfolio Manager 
The Information Age Fund X с 2 5 
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Intelligent Agency 
Building the better bot. 


T seen a lot of papers on the 

theoretical aspects of autono- 
mous agents, and a lot of them 
aren't applicable to anything. The 
point of this conference is to iden- 
tify the interesting real-world app- 
lications of autonomous agents 
and to find out how and where 
they're emerging," says organizer 
Lewis Johnson. 

Agents are computational sys- 
tems that inhabit unpredictable 
physical and simulated environ- 
ments. Most of us are familiar 
with robots - agents that work 
in our world - but an agent 
can also be software code 


that performs a task over a com- 
puter network - or a graphical 

synthetic agent that colonizes and 
interacts in a virtual world. In any 
setting, intelligent agents can suc- 
cessfully interpret the hazards and 
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opportunities of their environment 
and respond with smart decisions. 

The First International Confer- 
ence on Autonomous Agents will 
introduce you to these Phi Beta 
agents. Meet a NASA-sponsored 
autonomous spacecraft that uses 
agent technology to execute 
maneuvers, perform independent 
experiments, and adapt to equip- 
ment failures. Browse with Shop- 
Bot, a University of Washington 
software agent that comparison 
shops on the Web while you siesta. 
Stanford researchers are busy 
honing tools that allow children 
to create animated characters for 
personalized interactive story- 
books. At USC, an agent named 
Steve plays teacher within a VR- 
based training system by adjust- 
ing the difficulty level of students' 
tasks to match their ability. 

This conference brings together 
visionaries like Johnson, Nick Jen- 
nings, and Pattie Maes to discuss 
the practical uses for 
these way-new 
beings. This is 
not a trade show with marketing 
spiels and squishy balls, but an 
opportunity to interact directly 
with the brains behind the per- 
sonal assistants of the future. 


Registration: US$340 through January 10, 
$425 after. Contact: +1 (310) 822 1511, 
fax +1 (310) 823 6714, email agents-97 
-infoGisi.edu, on the Web at www.isi.edu 
/isd/AA97/info.html. 


Grits and God in the City of Agents 


FEBRUARY 12 3 4 


In the City of Angels, every 
other person is someone's 
agent. Maybe LA should be 
renamed the City of Agents. 
When you've had enough 
of synthetic agents, head 
straight for the live talent at 
the hand-clappin; roof-raisin’ 
Sunday Gospel Brunch at The 
House of Blues. 
Autonomous agents might 
be welcome at The House 
of Blues Web site (www.hob 
.com/), where soulful gigs 


WIRED DECEMBER 


are netcast and upcoming 
events are forecast, but the 
Sunday brunch is reserved 
for the carnal pleasures of 
food and music. Louisiana 
sausage, grits, catfish, jam- 
balaya, and a chocolate 
whiskey cake - baked to 
tempt the devil himself – 
headline the gastronomical 
lineup. 

After the brunching hour, 
the soul stompin' begins, 
led by the best local gospel 
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choirs and Grammy Award- 
winning national acts. The 
rich sounds of The Starlites, 
the Clara Ward Singers, and 
The Quartets should help 
settle the Southern vittles. 
A celebration of thanks and 
praise, The House of Blues 
raises the audience to its 
feet every time. And, best 
of all, you don't need a slimy 
agent to break into this 
Hollywood scene. 

- Marissa Raderman 


Elo 


The Current Roundup (see Wired 4.11) 

January 3-5 The 1997 European Anime Convention; London. 
January 6-9 Pacific Symposium Biocomputing '97; Kapalua, Hawai'i. 
International Conference on Intelligent User Interfaces; Orlando, 
Florida.» January 7-10 Genres in Digital Documents; Maui, 
Hawai'i." January 27-29 Fast Software Encryption Workshop 1997; 
Haifa, Israel. * February 19-22 TED; Monterey, California. 


The Economics of Digital Information and 
Intellectual Property; Cambridge, Massachusetts How will 
the pricing models for information in the advanced global Inter- 
net evolve? Don your pinstripes and penny loafers and head to 
Haahvard, where intellectual property pundits — like IIP director 
Brian Kahin — will explain the price structures and profit points 
of the new economy. Registration: US$600. Contact: +1 (617) 496 
1389, fax +1 (617) 495 5776, email ijp@harvard.edu, on the Web 
at ksgwww.harvard.edu/iip/econ.html. 


February 5-8 First International Conference on Autonomous 


Agents; Marina del Rey, California See information at left. 


MILIA '97; Cannes, France Jack into the latest 
and greatest in online publishing, multimedia art, and virtual 
worlds at the International Publishing and New Media Market 
bash. While the keynotes speak, the savvy businesspeople head 
straight to the backrooms for some serious schmoozing. If you've 
designed the best digital product of '96, be prepared to win a 
MILIA d'Or, proving once and for all that you can be a winner at 
Cannes. Registration: US$880. Contact: +1 (212) 689 4220, fax +1 
(212) 689 4348, email 75017.2143@compuserve.com, on the Web 
at www.reedmidem.milia.com/. 


The Internet Society Symposium on Network 
and Distributed System Security; San Diego, California Blanket 
your security concerns at this networked systems fest. Net gurus 
Clifford Neuman, Matt Bishop, and Steve Bellovin will unravel 
the design and implementation of distributed system security 
services. Registration: price unavailable at press time. Contact: 
+1 (310) 822 1511, fax +1 (310) 823 6714, email bcn@isi.edu. 


Interactive Newspapers '97; Houston 

Most newspapers measure interactivity by counting page jumps. 
At this conference cosponsored by Editor & Publisher, the Assoc- 
iation of Free Community Papers, and the International Assoc- 
iation for Newspapers and Media Technology, Len Forman of 
The New York Times and Dorothea Coccoli Palsho of Dow Jones 
& Company will explain that the more bodacious binary rags 
must employ the latest technologies - like search services and 
online commerce - if they hope to survive in a networked econ- 
omy. Registration: US$895. Contact: +1 (212) 675 4380 ext. 314, 
fax +1 (212) 929 1894, email michaelt@mediainfo.com, on the 
Web at www.mediainfo.com/. 
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Out on the Range 

March 1-2 Convergence and Diversity: Pacific Asia in the 2020s; 
Wellington, New Zealand. Contact: +64 (4) 495 5079, fax +64 (4) 
496 5413, email heather.mclean@vuw.ac.nz, on the Web at www 
.vuw.ac.nz/~caplab/cdflier.htm.* March 2-5 ACM97:The Next 50 
Years of Computing; San Jose, California. Contact: +1 (212) 626 
0531, email phoenix@acm.org, on the Web at www.acm.org/acm97/. 
March 7-16 SXSW; Austin, Texas. Contact: +1 (512) 467 7979, 
email 72662.2465@compuserve.com, on the Web at sxsw.com 
/sxsw.» March 20-22 First Joint Conference of CVRMed ІІ and 
MRCAS ПІ; Grenoble, France. Contact: +33 (76) 54 95 08, fax +33 
(76) 54 95 55, email jocelyne.troccaz@imag.fr, on the Web at 
www-cami.imag.fr/cvrmed-mrcas/. 


Got a good junket? Email junkets@wired.com. 
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Guess //wwwhere 


_http://www.ups.com 


UPS. has just: 


revolutionized.com 


@business. 


M 
: 
Leave it to UPS to take the hassle out of shipping pack- 
ages worldwide. In fact, everything you need is just a 
few keystrokes away. Introducing UPS on the Internet, 
a direct link between your computer and UPS. Now 
you can track packages worldwide. Arrange same-day 


pickups. Even calculate shipping costs instantly, right 


from your computer. And to reach Customer (6,7,9 


WORLDWIDE 
Service, just use e-mail. It’s a quicker, easier ^ ovwecseowson 


way to interact with UPS. Which means == 
it's a quicker, easier way to get things done. 
MOVING at the SPEED of BUSINESS: 


UPDATA 


Parlez Vous ... 
Could this be a lingua 
franca for the Web? An 
Esperanto interface for 
Excite and AltaVista? At 
this year's World Wide 
Web Consortium, devel- 
opers discussed adopt- 
ing Z39.50, an Internet- 
ready, international 
standard used by cer- 
tain libraries that share 
electronic bibliograph- 
ical records. While the 
new standard might 
make queries more uni- 
form, some developers 
say 739.50 is too com- 
plex for most Web 
search engines, which 
generally demand a 
system more suited to 
large, highly structured, 
organization databases, 
says Clifford Lynch, 
director of library auto- 
mation for the University 
of California system. 
"239.50 may not be 
realistic," Lynch said. 
Still, Esperantists re- 
main undeterred: a new 
video, Language Lessons 
(www.filmlinc.com/), 
highlights scenes from 
Angoro, the first horror 
movie in Esperanto, and 
reveals the tenacious 
demands of demonstra- 
tors in England to make 
Esperanto the official 
language of the Euro- 
pean Union. 
[ORIGINAL STORY IN 
WIRED 4.08, PAGE 84.] 
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Quake Damage at id 


ozart and Salieri, Bill and Hillary, Beavis and 

Butt-head ... the world is full of twin talents 
who thrive better together than apart. Until recently, 
id Software had a pair of its own in John Romero and 
John Carmack - a powerful duo that was, respectively, 
design maven and tech genius. 

No sooner were the last few bugs worked out on id's 
hot August release, Quake, than Romero announced 
he was leaving to launch his own company, tentatively 
called lon. Romero's exuberant personality had some- 
times clashed with Carmack's more introverted style 
and all-out emphasis on tech. Even so, the decision 
stunned colleagues."It was a surprise," says Tim Willits, 
an id designer who worked closely with Romero."He 
talked about it, but leaving id is a big deal." 

Meanwhile, Romero's abrupt exit worried Quake 
addicts, an increasing number of whom are joining 
multiplayer "clans" or teams, which stage death 
matches and trash talk via elaborate Web pages. 
Already, there are more than 200 clans, with names 
like Dark Requiem, Damage Inc., and The Revolting 
Cocks. Says one clanner: "Romero always had the 
perfect image of how a game should be." 

Carmack declined to comment on the split. But 
Romero calls it “totally” amicable and says it had more 
to do with his own corporate visions than any conflict 
among himself, Carmack, or id's third founder, Adrian 
Carmack (no relation). 

"| wanted to grow the company more than they 
wanted to grow," says Romero."id wanted to stay a one- 
team company, but I saw that as a waste of the poten- 
tial, of the technology we had created. They didn't 
want to do more than one game, and | like to create 
more than one kind of game at a time." Romero adds 
that he wants to license id's engine for his own games. 

Undoubtedly, Romero's exit was spurred by the 
long, exhausting job of creating Quake, one of the 
design maven's mind-bending medieval romps. Unsat- 
isfied with his engine, Carmack repeatedly rebuilt it; 
meanwhile, Romero's design team would come up 


alt.war 
On August 22, attorneys 
for the Religious Tech- 
nology Center (RTC) 
agreed to dismiss Los 
Angeles BBS operator 
Tom Klemesrud from 
a lawsuit. Filed in Feb- 
ruary 1995, the suit 
alleged copyright in- 
fringement by one of 
Klemesrud's subscrib- 
ers, Dennis Erlich, in 
postings to the Usenet 
newsgroup alt.religion 
.scientology. 

Klemesrud says the 
dismissal was mandated 
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with new ideas only to find that 
the engine was missing or being 
rehauled for the nth time. The 
prospect of having to repeat 
the process or work on endless 
versions of Quake may have 
been more than Romero could 
take."John Carmack won't put 
out anything that's less than 
the best," says id spokesperson 
Mike Wilson, adding, “It can be 
frustrating writing art" in that 
situation. 

Now that he's gone solo, 
Romero has the perfect chance 
to do Carmack a favor by pushing 
id's engine to the max with three 
new titles: a role-playing game, 
a first-person action game, and 
a real-time strategy game similar 
to Warcraft, but better, because 
it'll run on Quake's 3-D engine. 
“| just want to take the stuff 
that's out there and push it fur- 
ther," says Romero. 

For now, though, he's busy 
lining up financial backers. At 
press time, Romero had pitched 
a distribution deal, complete 
with an advance on royalties, to 
at least four game companies, 


Мидіпд About 
Sandy Stone, director 
of the interactive multi- 
media lab at the Univer- 
sity of Texas at Austin, 
is publicizing the next 
generation of MUD ser- 
ver, Muq, now in beta. 

Designed by Stone's 
partner, Cynbe ru Taren, 
Mug is a virtual world 
environment designed 
to combat many of the 
problems MUD servers 
face: database bloat, 
memory leakage, and 
lag. Stone believes that 
the distributed techno- 
logical base will lead to 
a truly egalitarian and 
democratic virtual com- 
munity - something 
LambdaMOO appears 
to have failed at. 

“One of the central 
tenets of Muqdom is 
that public virtual worlds 
should be built on free, 
nonproprietary software, 
for which the source 
code should be publicly 
available," Stone says. 
She and Cynbe hope 
to streamline the tech 
and get to the point: 
the people. 

[ORIGINAL STORY IN 
WIRED 4.05, PAGE 134.] 


including Activision, GT Interactive Software Corp., 
Origin International Inc., and Acclaim Entertainment. 
He's looking for US$10 million in seed money, plus 
royalties. Plans call for lon to be based in Dallas, with 
50 employees, half of them artists. All in all, not bad 
for a 29-year-old whose résumé includes one semes- 
ter of college - plus a stint at Burger King. 

Move over, Mozart. - Beatrice Motamedi 


[ORIGINAL STORY IN WIRED 4.08, PAGE 122.] 


by his insurance com- 

pany, which agreed to 

pay the RTC US$50,000. 
"The insurance com- 


exoneration.” The settle- 
ment means that the 
question of whether 
Internet service pro- 


pany has the right to 
settle as long as it 
doesn't trample on 
Klemesrud's rights," 
says Dan Leipold, Klem- 
esrud's attorney. Lei- 
pold has defended 40 
lawsuits brought by the 
Church of Scientology 
in the last five years. 
Says Klemesrud, “1 
would have liked to 
have stayed in there and 
participated in total 


viders can be held liable 
for contributory in- 
fringement has still not 
been tested in court. 
In November 1995, US 
District Court Judge 
Ronald M. Whyte ruled 
that Klemesrud could 
not be found liable for 
direct infringement. 
Erlich’s case is still 
expected to go to trial. 
[ORIGINAL STORY IN 
WIRED 3.12, PAGE 172.] 
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CYBER RiGHTS NOW 


Hacker Crackdown 11? 


Heads up, Emmanuel Goldstein. 
Senator Jon Kyl (R-Arizona) 
wasn't amused when hackers 
spoofed the Department of 
Justice Web site this summer. 
In response, he pushed through 
S 982 - the National Information 
Infrastructure Protection Act - 
which creates federal penalties 
for the theft of computer infor- 
mation across state lines, crimi- 
nalizes the transmission of 
threats against computer net- 
works, and makes it a felony to 
trespass in computer systems 
to obtain computer time worth 
more than US$5,000. 


New York's CDA 


The Communications Decency 
Act may be in a court-ordered 
coma, but Internet censorship 
is alive and well in the Empire 
State. In September, Governor 
Pataki signed Bill 500210, which 
makes it a crime to transmit 
indecent material to minors 
over the Internet. The bill con- 
tains no exception for material 
with redeeming social value, 
but it does contain limited 
defenses for ISPs. The ACLU 
plans to challenge the law, 
but its hands are already full - 
11 states passed online censor- 
ship laws in 1995 and 1996. 


Digital Sunshine 

Score one for open access. Both 
the House and Senate passed 
versions of the Electronic Free- 
dom of Information Act Amend- 
ments of 1996, a bill designed 
to facilitate public access to 
electronic records of federal 
agencies and cut the time it 
takes to process FOIA requests. 
Covering everything from email 
to regulatory documents, the 
legislation should make it easier 
for citizens to track what their 
government is doing. According 
to Senator Patrick Leahy, who 
sponsored the act, “Saying you 
want a freedom of information 
law without access to electronic 
records is like saying you're 
willing to be a little bit preg- 
nant.” President Clinton is 
expected to sign the bill. 
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Will Congress save us from Clipper 3.1.1? 


n early October, just as mem- 

bers of the House and Senate 
were packing to head home for 
the elections, the Clinton admin- 
istration announced yet another 


By Daniel Weitzner & Jonah Seiger 


Clipper-esque end run around 
congressional efforts to reform 
US encryption policy. The admin- 
istration's proposal, dubbed 
Clipper 3.1.1, is cast from the 
same mold as its predecessors - 
it satisfies the NSA and the FBI 
while ignoring the privacy 
needs of Internet users and 
the realities of the global infor- 
mation infrastructure. 

Clipper 3.1.1 is the latest 
attempt to impose key escrow 
both at home and abroad. 
Administration officials know 
that export controls hinder the 
availability of strong encryption 
within the US, and they have 
long sought to leverage US 
computer companies' desire to 
sell strong encryption on the 
world market to compel the use 
of key escrow systems at home. 

This Clipper proposal would 
raise current crypto export 
limits from 40 bits to 56 – but 
it would also require US com- 
panies to develop mechanisms 
that allow law enforcement 
access to the keys needed to 
decode encrypted files. To sell 
encryption products abroad, 
firms would have to report 
to the government every six 
months. If they fail to develop 
a key escrow system within 
two years, their export licenses 
would be revoked. 

In other words, no escrow, no 
export. No wonder Netscape's 
Peter Harter declared the new 
proposal "tantamount to mak- 
ing public policy by extorting 
high tech companies." 

For years, the FBI and NSA 
have said key escrow will simply 
allow law enforcement to retain 
its ability to conduct authorized 


electronic surveillance on the 
Internet. In reality, however, 
the key escrow proposals repre- 
sent a bigger power grab. 

Fortunately, Congress isn't 
buying it. 
Criticism of 
Clipper 3.1.1 came from both 
sides of the aisle, as Senator 
Conrad Burns (R-Montana) and 
Senator Patrick Leahy (D-Ver- 
mont) denounced the latest 
White House proposal. As Leahy 
put it, “Internet users them- 
selves - not the FBI, not the 
NSA, not any government reg- 
ulator - should decide what 
encryption method best serves 
their needs." 

Clipper 3.1.1 is a parting shot 
from an administration that 
spent the final days of the 
104th Congress doing every- 
thing it could to undermine 
legislators' efforts to reform US 
crypto laws. For as long as most 
anyone can remember, the 
debate over US encryption 
policy has been dominated by 
law enforcement concerns. But 
1996 saw the emergence of 
new voices on the side of crypto 
liberalization. A broad coalition 
of supporters - including rivals 
Microsoft and Netscape, Ameri- 
cans for Tax Reform and the 
American Civil Liberties Union 
- waged a full-scale effort to 
educate Congress about the 
importance of encryption pol- 
icy reform. Rallying to the cry 
“My lock, my key!” Internet users 
reached out to legislators like 
never before. Thousands of 
netizens joined the first ever 
cybercast of a congressional 
hearing, signed online petitions, 
and discussed the importance 
of encryption policy reform 
with members of Congress in 
online forums. 

Gradually, the message is 
sinking in on Capitol Hill. 

Legislation designed to relax 
export controls on encryption 
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products, limit the government's 
ability to impose standards on 
encryption technology, and 
prevent the Feds from mandat- 
ing key escrow domestically 
enjoyed bipartisan support 

in both houses of Congress. 
Senate heavyweights like Larry 
Pressler (R-South Dakota), 
Trent Lott (R-Mississippi), and 
Ron Wyden (D-Oregon), and 
Representatives Bob Goodlatte 
(R-Virginia), Anna Eshoo (D-Cali- 
fornia), and more than 45 oth- 
ers threw their support behind 
crypto reform. 

As a result, Congress is 
becoming increasingly skeptical 
of the crypto "solutions" offered 
by the administration. During 
three Senate commerce commit- 
tee hearings on the Pro-CODE 
crypto liberalization legislation 
this summer, members pum- 
meled FBI and NSA witnesses 
with questions about the viabil- 
ity of export controls and key 
escrow schemes. Next year, 
expect continued pressure on 
the agencies to justify their 
demands for backdoor access 
to virtually all communications 
on the Internet. 

When legislators return in 
January, be ready for an all-out 
crypto war within the halls of 
the Capitol. Visit www.crypto.com/ 
to find out how you can work 
with other Internet users to 
educate members of Congress 
about the need for encryption 
policy reform. With support 
from our allies in Congress, the 
Net community, and the com- 
puter and communications 
industries, the administration 
is going to have a fight on its 
hands as it tries to impose Clip- 
per 3.1.1 on the rest of us. 


Daniel Weitzner (djw@cdt.org) 
and Jonah Seiger (jseiger@cdt 
.org) fight for free speech and 
privacy rights at the Center for 
Democracy and Technology. 


We interrupt your regular program 


for some late -breaking 
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With EDS, PointCast™ is revolutionizing the computer world by turning screen-savers into your own personalized news bureau. 


Aca had a brilliant idea. Broadcast news via the 
Internet while a computer is idle. 

A daunting challenge. Not only was PointCast creating 
an entirely new medium —they also had to ensure that 
their brainchild would be resistant to data corruption and 
easily downloaded from their website. For that, PointCast 
entered into a CoSourcing^" relationship with EDS. 

EDS provided insight and technical expertise to 
help design critical software such as proxy servers and 


firewalls. Allowing PointCast to enter the marketplace 


©1996 EDS. EDS is 
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smoothly and, even more important, reliably. 

PointCast was launched in May 1996. Currently, over 
1.5 million registered viewers receive an uninterrupted, 
customized flow of up-to-the-minute information. 
A most newsworthy accomplishment, indeed. 

To learn how an EDS CoSourcing relationship can 
benefit your company, contact us at 1-800-566-9337 


or at info@eds.com. Or visit us at http://www.eds.com. 


> A more productive way of working 


. PointCast and PointCast Network are trademarks of PointCast Incorporated. 
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SuperMac Computers are Better by Design. 


е ... because performance 
cannot be based on clock speed alone. 


Why settle for clock speed alone... when SuperMac computers offer you so much more ¢ 
Not only do you get the fastest CPUs available, you also get a revolutionary new internal design that optimizes 
performance in lots of other ways. True workstation design... with features like 128-bit access memory and 

Advanced Scaleable Processor Design — which allows you to upgrade easily to faster processors — or 

even add a second processor , 

Hiero e e SuperMac Fatnily of Products X Qe 
already have. So, If you need the fastest 
CPU in a package that gives you the best 
system performance, you need a SuperMac. 
> Don't settle for anything less. 


MODEL J700 /150 5900/180 5900/200 5900/225 5900 DP /180 


Does your computer have these features 


© Standard Interleaved Memory Every 5900 comes Ө Advanced Scalable Processor Design (A.5.P.D.) © UMAX PCI-to-PCI Bridge The 5900 is the first to allow 
standard with interleaved memory on the motherboard for This modular configuration provides easy upgradeability burst communication between all six (6) PCI slots, no matter 
workstation-quality 128-bit access memory and best system to add or change processors as desired. Costs you less and where devices are inserted, for greater expandability and easy 
performance. Others only provide 64-bit access memory. is far more flexible, allowing your system to grow as you do. set up. Others only offer 3 slots in two separate banks at most. 


нн ЕР SUPERMaC’ 


Computers ‘that Work the Way You Do. or visit our web site @ http//www.supermac.com 


© 1996 All rights reserved. SuperMac is a Registered Trademark of Radius. Licensed exclusively to UMAX Computer Corporation. » Headquarters and Sales & Marketing: 
47470 Seabridge Dr. Fremont CA 94538. Tel: (800) 232-8629. Fax: (510) 623-7350 » Engineering Hqtrs: 4800 Great America Parkway, Ste.#200 Santa Clara, CA 95054 Tel: (408) 327-8700. 


IN WHICH 
THE HACKER TOURIST 


VENTURES FORTH ACROSS 
THE WIDE AND WONDROUS MEATSPACE 
OF THREE CONTINENTS, 
ACQUAINTING HIMSELF WITH THE CUSTOMS 
AND DIALECTS OF THE EXOTIC MANHOLE 
VILLAGERS OF THAILAND, THE U-TURN 
TUNNELERS OF THE NILE DELTA, THE CABLE 
NOMADS OF LAN TAO ISLAND; THE SLACK 
CONTROL WIZARDS OF CHELMSFORD, 
THE SUBTERRANEAN EX-TELEGRAPHERS OF 
CORNWALL; AND OTHER PREVIOUSLY 
UNKNOWN AND UNCHRONICLED FOLK; 
ALSO, BIOGRAPHICAL SKETCHES 
OF THE TWO LONG-DEAD SUPREME 
NINJA HACKER MAGE LORDS OF GLOBAL 
TELECOMMUNICATIONS, AND OTHER 
MATERIAL PERTAINING TO THE BUSINESS AND 
TECHNOLOGY OF UNDERSEA 
FIBER-OPTIC CABLES, 

AS WELL AS AN ACCOUNT OF THE 
LAYING OF THE LONGEST WIRE ON EARTH, 
WHICH SHOULD NOT BE WITHOUT INTEREST 

TO THE READERS OF WIRED. 


BY NEAL STEPHENSON 
PHOTOS BY ALEX TEHRANI 


nformation moves, or we move to it. 

Moving to it has rarely been popular and 

is growing unfashionable; nowadays we 

demand that the information come to us. 
This can be accomplished in three basic ways: mov- 
ing physical media around, broadcasting radiation 
through space, and sending signals through wires. 
This article is about what will, for a short time 


anyway, be the biggest and best wire ever made. 

Wires warp cyberspace in the same way wormholes warp physical 
space: the two points at opposite ends of a wire are, for informational 
purposes, the same point, even if they are on opposite sides of the 
planet. The cyberspace-warping power of wires, therefore, changes 
the geometry of the world of commerce and politics and ideas that 
we live in. The financial districts of New York, London, and Tokyo, 
linked by thousands of wires, are much closer to each other than, 
say, the Bronx is to Manhattan. 

Today this is all quite familiar, but in the 19th century, when the 
first feeble bits struggled down the first undersea cable joining the 
Old World to the New, it must have made people's hair stand up on 
end in more than just the purely electrical sense - it must have 
seemed supernatural. Perhaps this sort of feeling explains why when 
Samuel Morse stretched a wire between Washington and Baltimore 
in 1844, the first message he sent with his code was *What hath God 
wrought!" - almost as if he needed to reassure himself and others 
that God, and not the Devil, was behind it. 

During the decades after Morse's *What hath God wrought!" a 
plethora of different codes, signalling techniques, and sending and 
receiving machines were patented. A web of wires was spun across 
every modern city on the globe, and longer wires were strung 
between cities. Some of the early technologies were, in retrospect, 
flaky: one early inventor wanted to use 26-wire cables, one wire for 
each letter of the alphabet. But it quickly became evident that it was 
best to keep the number of individual wires as low as possible and 
find clever ways to fit more information onto them. 

This requires more ingenuity than you might think - wires have 
never been perfectly transparent carriers of data; they have always 
degraded the information put into them. In general, this gets worse 
as the wire gets longer, and so as the early telegraph networks 
spanned greater distances, the people building them had to edge 
away from the seat-of-the-pants engineering practices that, applied 
in another field, gave us so many boiler explosions, and toward the 
more scientific approach that is the standard of practice today. 

Still, telegraphy, like many other forms of engineering, retained a 
certain barnyard, improvised quality until the Year of Our Lord 1858, 
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when the terrifyingly high financial stakes and shockingly formidable 
technical challenges of the first transatlantic submarine cable 
brought certain long-simmering conflicts to a rolling boil, incarnated 
the old and new approaches in the persons of Dr. Wildman White- 
house and Professor William Thomson, respectively, and brought the 
conflict between them into the highest possible relief in the form of 
an inquiry and a scandal that rocked the Victorian world. Thomson 
came out on top, with a new title and name - Lord Kelvin. 

Everything that has occurred in Silicon Valley in the last couple of 
decades also occurred in the 1850s. Anyone who thinks that wild-ass 
high tech venture capitalism is a late-20th-century California phe- 
nomenon needs to read about the maniacs who built the first trans- 
atlantic cable projects (I recommend Arthur C. Clarke's book How the 
World Was One). The only things that have changed since then are 
that the stakes have gotten smaller, the process more bureaucratized, 
and the personalities less interesting. 

Those early cables were eventually made to work, albeit not with- 
out founding whole new fields of scientific inquiry and generating 
many lucrative patents. Undersea cables, and long-distance commu- 
nications in general, became the highest of high tech, with many of 
the same connotations as rocket science or nuclear physics or brain 
surgery would acquire in later decades. Some countries and compa- 
nies (the distinction between countries and companies is hazy in the 
telco world) became very good at it, and some didn't. AT&T acquired 
a dominance of the field that largely continues to this day and is only 
now being seriously challenged by a project called FLAG: the Fiber- 
optic Link Around the Globe. 


In which the Hacker Tourist encounters: 

Penang, a microcosm of the Internet. Rubber, 
Penang's chief commodity, and its many uses: protect- 
ing wires from the elements and concupiscent wander- 
ers from harmful DNA. Advantages of chastity, 
both for hacker tourists and for cable layers. Bizarre 
Spectacles in the jungles of southern Thailand. 


FLAG, its origins and its enemies. 
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City of George Town, 


Island of Penang, Malaysia 
FLAG, a fiber-optic cable now being built from England to Japan, is a 
skinny little cuss (about an inch in diameter), but it is 28,000 kilome- 
ters long, which is long even compared to really big things like the 
planet Earth. When it is finished in September 1997, it arguably will 
be the longest engineering project in history. Writing about it neces- 
sitates a lot of banging around through meatspace. Over the course 


of two months, photographer Alex Tehrani and I hit six countries and 
four continents trying to get a grip on this longest, fastest, mother of 
all wires. I took a GPS receiver with me so that I could have at least a 
general idea of where the hell we were. It gave me the above reading 
in front of a Chinese temple around the corner from the Shangri-La 
Hotel in Penang, Malaysia, which was only one of 100 peculiar spots 
around the globe where I suddenly pulled up short and asked myself, 
“What the hell am I doing here?” 

You might well ask yourself the same question before diving into 
an article as long as this one. The answer is that we all depend heav- 
ily on wires, but we hardly ever think about them. Before learning 
about FLAG, I knew that data packets could get from America to Asia 
or the Middle East, but I had no idea how. I knew that it had some- 
thing to do with wires across the bottom of the ocean, but I didn't 
know how many of those wires existed, how they got there, who con- 
trolled them, or how many bits they could carry. 

According to legend, in 1876 the first sounds transmitted down a 
wire were Alexander Graham Bell saying *Mr. Watson, come here. 

I want you.” Compared with Morse’s “What hath God wrought!” this 
is disappointingly banal - as if Neil Armstrong, setting foot on the 
moon, had uttered the words: “Buzz, could you toss me that rock 
hammer?" It's as though during the 32 years following Morse's mes- 
sage, people had become inured to the amazing powers of wire. 

Today, another 120 years later, we take wires completely for granted. 
This is most unwise. People who use the Internet (or for that matter, 
who make long-distance phone calls) but who don't know about 
wires are just like the millions of complacent motorists who pump 
gasoline into their cars without ever considering where it came 
from or how it found its way to the corner gas station. That works 
only until the political situation in the Middle East gets all screwed 
up, or an oil tanker runs aground on a wildlife refuge. In the same 
way, it behooves wired people to know a few things about wires - 
how they work, where they lie, who owns them, and what sorts of 
business deals and political machinations bring them into being. 

In the hopes of learning more about the modern business of really, 
really long wires, we spent much of the summer of 1996 in pursuits 
such as: being arrested by toothless, shotgun-toting Egyptian cops; 
getting pushed around by a drunken smuggler queen on a Thai 
train; vaulting over rustic gates to take emergency shits in isolated 
fields; being kept awake by groovy Eurotrash backpackers singing 
songs; blowing Saharan dust out of cameras; scraping equatorial 
mold out of fountain pens; stuffing faded banknotes into the palms 
of Egyptian service-industry professionals; trying to persuade non- 
English-speaking taxi drivers that we really did want to visit the 
beach even though it was pouring rain; and laundering clothes by 
showering in them. We still missed more than half the countries 
FLAG touches. 

Our method was not exactly journalism nor tourism in the normal 
sense but what might be thought of as a new field of human endeavor 
called hacker tourism: travel to exotic locations in search of sights 
and sensations that only would be of interest to a geek. 

I will introduce sections with readings from my trusty GPS in case 
other hacker tourists would like to leap over the same rustic gates or 
get rained on at the same beaches. 
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Penang Botanical Gardens 


Penang, one of the first sites visited by this hacker tourist partly 
because of its little-known historical importance to wires, lies just 
off the west coast of the Malay Peninsula. The British acquired it 
from the local sultan in the late 1700s, built a pathetic fort above 
the harbor, and named it, appropriately, after the hapless General 
Cornwallis. They set up a couple of churches and established the 
kernel of a judicial system. A vigorous market grew up around them. 
A few kilometers away, they built a botanical garden. 

This seems like an odd set of priorities to us 
today. But gardens were not mere decorations to the 
British - they were strategic installations. 


The headquarters was Kew Gardens outside of London. Penang 
was one of the forward outposts, and it became incomparably more 
important than the nearby fort. In 1876, 70,000 seeds of the rubber 
tree, painstakingly collected by botanists in the Amazon rain forest, 
were brought to Kew Gardens and planted in a greenhouse. About 
2,800 of them germinated and were shipped to the botanical gardens 
in Sri Lanka and Penang, where they propagated explosively and 
were used to establish rubber plantations. 

Most of these plantations were on the neighboring Malay 
Peninsula, a lumpy, bony tentacle of land that stretches for 1,000 
miles from Bangkok in the north to Singapore in the south, where it 
grazes the equator. The landscape is a stalemate between, on one 
hand, the devastatingly powerful erosive forces of continual tropical 
rainstorms and dense plant life, and, on the other hand, some really, 
really hard rocks. Anything with the least propensity to be eroded did 
so a long time ago and turned into a paddy. What’s left are ridges of 
stone that rise almost vertically from the landscape and are still 
mostly covered with rain forest, notwithstanding efforts by the locals 
to cut it all down. The flat stuff is all used for something - coconuts, 
date palms, banana trees, and above all, rubber. 


WIRED DECEMBER 1996 


fiber-optic routes - 


planned ib ji Dos 
АҚ 
KMI Corporation, ^ \ 


Newport, Rhode Island, \ 


All the world’s undersea 
fiber-optic cable routes, 
those planned and those 2 


already laid, are shown 


on this map. 
FLAG, the 28,000-kilometer 

Fiberoptic Link Around 

the Globe , will be the { 

longest of all of them - S 
arguably the longest engi- 

neering project in history. 


^^ 


КЕЛЕЛІ 


Over the course of two 
months, | hit six countries and 
four continents trying to get a 


grip on this longest, fastest 


‘mother of all wires. 


My method was not exactly 
journalism in the normal sense 
nor tourism in the normal 
sense but what might be 
thought of as a new field of 
human endeavor called hacker 
tourism: travel to exotic loca- 
tions in search of sights and 
sensations that only would be 


of interest to a geek. 
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Until artificial rubber was invented by the colony-impaired 
Germans, no modern economy could exist without the natural stuff. 
All of the important powers had tropical colonies where rubber was 
produced. For the Netherlands, it was Indonesia; for France, it was 
Indochina; for the British, it was what they then called Malaya, as 
well as many other places. 

Without rubber and another kind of tree resin called gutta-percha, 
it would not have been possible to wire the world. Early telegraph 
lines were just naked conductors strung from pole to pole, but this 
worked poorly, especially in wet conditions, so some kind of flexible 
but durable insulation was needed. After much trial and error, rub- 
ber became the standard for terrestrial and aerial wires while gutta- 
percha (a natural gum also derived from a tree grown in Malaya) 
was used for submarine cables. Gutta-percha is humble-looking 
stuff, a nondescript brown crud that surrounds the inner core of old 
submarine cables to a thickness of perhaps 1 centimeter, but it was 
a wonder material back in those days, and the longer it remained 
immersed in salt water, the better it got. 

So far, it was all according to the general plan that the British had 
in mind: find some useful DNA in the Americas, stockpile it at Kew 
Gardens, propagate it to other botanical gardens around the world, 
make money off the proceeds, and grow the economy. Modern-day 
Penang, however, is a good example of the notion of unintended 
consequences. 

As soon as the British had established the rule of law in Penang, 
various kinds of Chinese people began to move in and establish busi- 
nesses. Most of them were Hokkien Chinese from north of Hong 
Kong, though Cantonese, Hakka, and other groups also settled there. 
Likewise, Tamils and Sikhs came from across the Bay of Bengal. As 
rubber trees began to take over the countryside, a common arrange- 
ment was for Chinese immigrants to establish rubber plantations 
and hire Indian immigrants (as well as Malays) as laborers. 

The British involvement, then, was more catalytic than anything 
else. They didn't own the rubber plantations. They merely bought the 
rubber on an open market from Chinese brokers who in turn bought 
it from producers of various ethnicities. The market was just a few 
square blocks of George Town where British law was enforced, i.e. 
where businessmen could rely on a few basics like property rights, 
contracts, and a currency. 

During and after World War II, the British lost what presence they 
had here. Penang fell to the Japanese and became a base for German 
U-Boats patrolling the Indian Ocean. Later, there was a somewhat 
messy transition to independence involving a communist insurrec- 
tion and a war with Indonesia. Today, Malaysia is one of Asia's eco- 
nomic supernovas and evidently has decided that it will be second to 
none when it comes to the Internet. They are furiously wiring up the 
place and have established JARING, which is the Malaysian Internet 
(this word is a somewhat tortured English acronym that happens to 
spell out the Malay word for the Net). 

If you have a look at JARING's homepage (www.jaring.my/jaring), 
you will be confronted by a link that will take you to a page reciting 
Malaysia's censorship laws, which, like most censorship laws, are 
ridiculously vague and hence sort of creepy and yet, in the context of 
the Internet, totally unworkable. 
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In a way, the architects of JARING are trying to run the Kew 
Gardens experiment all over again. By adopting the Internet protocol 
for their national information infrastructure, they have copied the 
same DNA that, planted in the deregulated telecom environment of 
the United States, has grown like some unstoppable exotic weed. 
Now they are trying to raise the same plant inside a hothouse 
(because they want it to flourish) but in a pot (because they don't 
want it to escape into the wild). 

They seem to have misunderstood both their own history and that 
of the Internet, which run strangely parallel. Today the streets of 
George Town, Penang's main city, are so vivid, crowded, and intensely 
multicultural that by comparison they make New York City look like 
Colonial Williamsburg. Every block has a mosque or Hindu temple 
or Buddhist shrine or Christian church. You can get any kind of food, 
hear any language. The place is thronged, but it's affluent, and it 
works. It's a lot like the Internet. 

Both Penang and the Internet were established basically for strate- 
gic military reasons. In both cases, what was built by the military 
was merely a kernel for a much vaster phenomenon that came along 
later. This kernel was really nothing more than a protocol, a set of 
rules. If you wanted to follow those rules, you could participate, 
otherwise you were free to go elsewhere. Because the protocol laid 
down a standard way for people to interact, which was clearly set out 
and could be understood by anyone, it attracted smart, adaptable, 
ambitious people from all over the place, and at a certain point it 
flew completely out of control and turned into something that no one 
had ever envisioned: something thriving, colorful, wildly diverse, 
essentially peaceful, and plagued only by the congestion of its own 
success. 

JARING’s link to the global Internet is over an undersea cable that 
connects it to the United States. This is typical of many Southeast 
Asian countries, which are far better connected to the US than they 
are to one another. But in late June of 1996, a barge called the Elbe 
appeared off the coast of Penang. Divers and boats came ashore, 
braving an infestation of sea snakes, and floated in a segment of 
armored cable that will become Malaysia's link to FLAG. The capa- 
city of that cable is theoretically some 5.5 Gbps. Much of this will be 
used for telephone and other non-Internet purposes, but it can't help 
but serve as a major floodgate between JARING, the censored pseudo- 
Internet of Malaysia, and the rest of the Net. After that, it will be 
interesting to see how long JARING remains confined to its pot. 


FLAG facts 

The FLAG system, that mother of all wires, starts at Porthcurno, 
England, and proceeds to Estepona, Spain; through the Strait of 
Gibraltar to Palermo, Sicily; across the Mediterranean to Alexandria 
and Port Said, Egypt; overland from those two cities to Suez, Egypt; 
down the Gulf of Suez and the Red Sea, with a potential branching 
unit to Jedda, Saudia Arabia; around the Arabian Peninsula to 
Dubai, site of the FLAG Network Operations Center; across the 
Indian Ocean to Bombay; around the tip of India and across the Bay 
of Bengal and the Andaman Sea to Ban Pak Bara, Thailand, with a 
branch down to Penang, Malaysia; overland across Thailand to 


Songkhla; up through the South China Sea to Lan Tao Island in Hong 
Kong; up the coast of China to a branch in the East China Sea where 
one fork goes to Shanghai and the other to Koje-do Island in Korea, 
and finally to two separate landings in Japan - Ninomiya and Miura, 
which are owned by rival carriers. 

Phone company people tend to think (and do business) in terms 
of circuits. Hacker tourists, by contrast, tend to think in terms of bits 
per second. Converting between these two units of measurements is 
simple: on any modern phone system, the conversations are trans- 
mitted digitally, and the standard bit rate that is used for this pur- 
pose is 64 kbps. A circuit, then, in telephony jargon, amounts to a 
datastream of 64 kbps. 

Copper submarine cables of only a few decades ago could carry 
only a few dozen circuits - say, about 2,500 kbps total. The first gen- 
eration of optical-fiber cables, by contrast, carries more than 1,000 
times as much data - 280 Mbps of data per fiber pair. (Fibers always 
come in pairs. This practice seems obvious to a telephony person, 
who is in the business of setting up symmetrical two-way circuits, 
but makes no particular sense to a hacker tourist who tends to think 
in terms of one-way packet transmission. The split between these 
two ways of thinking runs very deep and accounts for much tumult 
in the telecom world, as will be explained later.) The second genera- 
tion of optical-fiber cables carries 560 Mbps per fiber pair. FLAG and 
other third-generation systems will carry 5.5 Gbps per pair. Or, in 
the system of units typically used by phone company people, they 
will carry 60,000 circuits on each fiber pair. 

If you multiply 60,000 circuits times 64 kbps per circuit, you get 
a bit rate of only 5.84 Gbps, which leaves 1.46 Gbps 
unaccounted for. This bandwidth is devoted to various 
kinds of overhead, such as frame headers and error correction. The 
FLAG cable contains two sets of fiber pairs, and so its theoretical 
maximum capacity is 120,000 circuits, or (not counting the over- 
head) just under 8 Gbps of actual throughput. 

These numbers really knock 'em dead in the phone industry. To 
the hacker tourist, or anyone who spends much time messing around 
with computer networks, they seem distinctly underwhelming. All 
this trouble and expense for a measly 8 Gbps? You've got to be kid- 
ding! Again, it comes down to a radical difference in perspective 
between telephony people and internet people. 

In defense of telephony people, it must be pointed out that they 
are the ones who really know the score when it comes to sending 
bits across oceans. Netheads have heard so much puffery about the 
robust nature of the Internet and its amazing ability to route around 
obstacles that they frequently have a grossly inflated conception of 
how many routes packets can take between continents and how 
much bandwidth those routes can carry. As of this writing, I have 
learned that nearly the entire state of Minnesota was recently cut off 
from the Internet for 15 hours because it had only one primary con- 
nection to the global Net, and that link went down. If Minnesota, of 
all places, is so vulnerable, one can imagine how tenuous many 
international links must be. 

Douglas Barnes, an Oakland-based hacker and cypherpunk, 
looked into this issue a couple of years ago when, inspired by Bruce 
Sterling's Islands in the Net, he was doing background research on a 
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project to set up a data haven in the Caribbean. “І found out that the 
idea of the Internet as a highly distributed, redundant global com- 
munications system is a myth,” he discovered. “Virtually all com- 
munications between countries take place through a very small 
number of bottlenecks, and the available bandwidth simply isn't that 
great.” And he cautions: “Even outfits like FLAG don’t really grok the 
Internet. The undersized cables they are running reflect their myopic 
outlook." 

So the bad news is that the capacity of modern undersea cables like 
FLAG isn't very impressive by Internet standards, but the slightly bet- 
ter news is that such cables are much better than what we have now. 

Here's how they work: Signals are transmitted down the fiber as 
modulated laser light with a wavelength of 1,558 nanometers (nm), 
which is in the infrared range. These signals begin to fade after they 
have traveled a certain distance, so it's necessary to build amplifiers 
into the cable every so often. In the case of FLAG, the spacing of 
these amplifiers ranges from 45 to 85 kilometers. They work on a 
strikingly simple and elegant principle. Each amplifier contains an 
approximately 10-meter-long piece of special fiber that has been 
doped with erbium ions, making it capable of functioning as a laser 
medium. A separate semiconductor laser built into the amplifier 
generates powerful light at 1,480 nm - close to the same frequency 
as the signal beam, but not close enough to interfere with it. This 
light, directed into the doped fiber, pumps the electrons orbiting 


around those erbium ions up to a higher energy level. 
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The signal coming down the FLAG cable passes 
through the doped fiber and causes it to lase, i.e., 
the excited electrons drop back down to a lower 
energy level, emitting light that is coherent with 
the incoming signal - which is to say that it is an 
exact copy of the incoming signal, except more 
powerful. 

The amplifiers need power - up to 10,000 volts DC, at 0.9 amperes. 
Since public 10,000-volt outlets are few and far between on the bot- 
tom of the ocean, this power must be delivered down the same cable 
that carries the fibers. The cable, therefore, consists of an inner core 
of four optical fibers, coated with plastic jackets of different colors so 
that the people at opposite ends can tell which is which, plus a thin 
copper wire that is used for test purposes. The total thickness of 
these elements taken together is comparable to a pencil lead; they 
are contained within a transparent plastic tube. Surrounding this 
tube is a sheath consisting of three steel segments designed so that 
they interlock and form a circular jacket. Around that is a layer of 
about 20 steel *strength wires" - each perhaps 2 mm in diameter - 
that wrap around the core in a steep helix. Around the strength 
wires goes a copper tube that serves as the conductor for the 10,000- 
volt power feed. Only one conductor is needed because the ocean 
serves as the ground wire. This tube also is watertight and so per- 
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forms the additional function of protecting the cable's innards. It 
then is surrounded by polyethylene insulation to a total thickness 
of about an inch. To protect it from the rigors of shipment and lay- 
ing, the entire cable is clothed in good old-fashioned tarred jute, 
although jute nowadays is made from plastic, not hemp. 

This suffices for the deep-sea portions of the cable. In shallower 
waters, additional layers of protection are laid on, beginning with a 
steel antishark jacket. As the shore is approached, various other lay- 
ers of steel armoring wires are added. 

This more or less describes how all submarine cables are being 
made as of 1996. Only a few companies in the world know how to 
make cables like this: AT&T Submarine Systems International 
(AT&T-SSI) in the US, Alcatel in France, and KDD Submarine Cable 
Systems (KDD-SCS) in Japan, among others. AT&T-SSI and KDD- 
SCS frequently work together on large projects and are responsible 
for FLAG. Alcatel, in classic French fasion, likes to go it alone. 

This basic technology will, by the end of the century, be carrying 
most of the information between continents. Copper-based coaxial 
cable systems are still in operation in many places around the world, 
but all of them will have reached the end of their practical lifetimes 
within a few years. Even if they still function, they are not worth the 
trouble it takes to operate them. TPC-1 (Trans Pacific Cable #1), 
which connected Japan to Guam and hence to the United States in 
1964, is still in perfect working order, but so commercially worthless 
that it has been turned over to a team at Tokyo University, which is 
using it to carry out seismic research. The capacity of such cables is 
so tiny that modern fiber cables could absorb all of their traffic with 
barely a hiccup if the right switches and routers were in place. 
Likewise, satellites have failed to match some of the latest leaps in 
fiber capacity and can no longer compete with submarine cables, at 
least until such time as low-flying constellations such as Iridium and 
Teledesic begin operating. 

Within the next few years, several huge third-generational optical 
fiber systems will be coming online: not only FLAG but a FLAG com- 
petitor called SEA-ME-WE 5 (Southeast Asia-Middle East-Western 
Europe #3); TPC-5 (Trans-Pacific Cable #5); APCN (Asia-Pacific 
Cable Network), which is a web of cables interconnecting Japan, 
Korea, Hong Kong, Taiwan, Malaysia, Thailand, Indonesia, 
Singapore, Australia, and the Philippines; and the latest TAT 
(Transatlantic) cable. So FLAG is part of a trend that will soon bring 
about a vast increase in intercontinental bandwidth. 

What is unusual about FLAG is not its length (although it will 
be the longest cable ever constructed) or its technology (which is 
shared by other cables) but how it came into existence. But that's a 
business question which will be dealt with later. First, the hacker 
tourist is going to travel a short distance up the Malay Peninsula to 
southern Thailand, one of the two places where FLAG passes over- 
land. On a world map this looks about as difficult as throwing an 
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extension cord over a sandbar, but when you actually get there, 
it turns out to be a colossal project. 


7? 3.467' N,100? 22.489' E 
FLAG manhole production site, 


southern Thailand 


Large portions of this section were written in a hotel in Ban Hat Yai, 
Thailand, which is one of the information-transfer capitals of the 
planet regardless of whether you think of information transfer as 
bits propagating down an optical fiber, profound and complex reli- 
gious faiths being transmitted down through countless generations, 
or genetic material being interchanged between consenting adults. 
Male travelers approaching Ban Hat Yai will have a difficult time 
convincing travel agents, railway conductors, and taxi drivers that 
they are coming only to look at a big fat wire, but the hacker tourist 
must get used to being misunderstood. 

We stayed in a hotel with all the glossy accoutrements of an Asian 
business center plus a few perks such as partially used jumbo con- 
dom packages squirreled away on closet shelves, disconcertingly 
huge love marks on the sofas, and extraordinarily long, fine, black 
hairs all over the bathroom. While writing, I sat before a picture 
window looking out over a fine view of: a well-maintained but com- 
pletely empty swimming pool, a green Carlsberg Beer billboard writ- 
ten in Thai script, an industrial-scale whorehouse catering to 
Japanese “businessmen,” a rather fine Buddhist temple complex, 
and, behind that, a district of brand-new high-rise hotels built to 
cater to the burgeoning information-transfer industry, almost none 
of which has anything to do with bits and bytes. Tropical storms 
rolled through, lightning flashed, I sucked down European beers 
from the minibar and tried to cope with a bad case of information 
overload. FLAG is a huge project, bigger and more complicated than 
many wars, and to visit even chunks of this cable operation is to be 
floored by it. 

We first met Jim Daily and Alan Wall underneath that big 
Carlsberg sign, sitting out in a late-afternoon rainstorm under an 
umbrella, having a couple of beers - “the only ferangs here,” as 
Wall told me on the phone, using the local term for foreign devil. 
Daily is American, 2 meters tall, blond, blue-eyed, khaki-and-polo- 
shirted, gregarious, absolutely plain-spoken, and almost always 
seems to be having a great time. Wall is English, shorter, dark- 
haired, impeccably suited, cagey, reticent, and dry. Both are in 
their 50s. It is of some significance to this story that, at the end of 
the day, these two men unwind by sitting out in the rain and hoisting 
a beer, paying no attention whatsoever to the industrial-scale 
whorehouse next door. Both of them have seen many young 
Western men arrive here on business missions and completely lose 
control of their sphincters and become impediments to any kind of 
organized activity. Daily hired Wall because, like Daily, he is a stable 
family man who has his act together. They are the very definition 
of a complementary relationship, and they seem to be making 
excellent progress toward their goal, which is to run two really 
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expensive wires across the Malay Peninsula. 

Since these two, and many of the others we will meet on this jour- 
ney, have much in common with one another, this is as good a place 
as any to write a general description. They tend to come from the US 
or the British Commonwealth countries but spend very little time 
living there. They are cheerful and outgoing, rudely humorous, and 
frequently have long-term marriages to adaptable wives. They tend 
to be absolutely straight shooters even when they are talking to a 
hacker tourist about whom they know nothing. Their openness 
would probably be career suicide in the atmosphere of Byzantine 
court-eunuch intrigue that is public life in the United States today. 
On the other hand, if I had an unlimited amount of money and woke 
up tomorrow morning with a burning desire to see a 2,000-hole golf 
course erected on the surface of Mars, I would probably call men 
like Daily and Wall, do a handshake deal with them, send them a 
blank check, and not worry about it. 

Daily works out of Bangkok, the place where banks are headquar- 
tered, contracts are written, and 50-ton cranes are to be had. Alan 
“the ferang” Wall lives in Ban Hat Yai, the center of the FLAG opera- 
tion in Thailand, cruising the cable routes a couple of times a week, 
materializing unpredictably in the heart of the tropical jungle in a 
perfectly tailored dark suit to inspect, among other things, FLAG's 
chain of manhole-making villages. 

There were seven of these in existence during the summer of 1996, 
all lying along one of the two highways that run across the isthmus 
between the Andaman and the South China Seas. These highways, 
incidentally, are lined with utility poles carrying both power and 
communications wires. The tops of the poles are guarded by conical 
baskets about halfway up. The baskets prevent rats from scampering 
up the poles to chew away the tasty insulation on the wires and poi- 
sonous snakes from slithering up to sun themselves on the crossbars, 
a practice that has been known to cause morale problems among 
line workers. 

The manhole-making 
village we are visiting on 
this fine, steamy summer 
day has a population of 
some 150 workers plus an 
unknown number of chil- 
dren. The village was founded in 
the shade of an old, mature rubber 
plantation. Along the highway are 
piles of construction materials 
deposited by trucks: bundles of 
half-inch rebar, piles of sand and 
gravel. At one end of the clearing 
is a double row of shelters made from shiny new corrugated metal 
nailed over wooden frames, where the men, women, and children of 
the village live. On the end of this is an open-air office under a lean- 
to roof, equipped with a whiteboard - just like any self-respecting 
high tech company. Chickens strut around flapping their wings use- 
lessly, looking for stuff to peck out of the ground. 

When the day begins, the children are bused off to school, and the 
men and women go to work. The women cut the rebar to length 
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using an electric chop saw. The bars are laid out on planks with 
rows of nails sticking out of them to form simple templates. Then 
the pieces of rebar are wired together to create cages perhaps 2 
meters high and 1.5 meters on a side. Then the carpenters go to 
work, lining the cage inside and out with wooden planks. Finally, 15 
metric tons of cement are poured into the forms created by the planks. 
When the planks are taken away, the result is a hollow, concrete 
obelisk with a cylindrical collar 
projecting from the top, with an 
iron manhole cover set into it. 
Making a manhole takes 
three weeks. 

Meanwhile, along the highway, 
trenches are being dug - quickly 
scooped out of the lowland soil 
with a backhoe, or, in the moun- 
tains, laboriously jackhammered 
into solid rock. A 50-ton crane 
= comes to the village, picks up one 
manhole at a time using lifting 
loops that the villagers built into its top, and sets it on a flatbed truck 
that transports it to one of the wider excavations that are spaced 
along the trench at intervals of 300 to 700 meters. The manholes will 
allow workers to climb down to the level of the buried cable, which 
will stretch through a conduit running under the ground between 
the manholes. 


The crane lowers the manhole into the excavation. A couple of 
hard-hatted workers get down there with it and push it this way and 
that, getting it lined up, while other workers up on the edge of the 
pit help out by shoving on it with a big stick. Finally it settles gin- 
gerly into place, atop its prepoured pad. The foreman clambers in, 
takes a transparent green disposable lighter from his pocket, and 
sets it down sideways on the top of the manhole. The liquid butane 
inside the lighter serves as a fluid level, verifying that the manhole 
is correctly positioned. 

With a few more hours’ work, the conduits have been mated with 
the tubes built into the walls of the manhole and the surrounding 
excavation filled in so that nothing is left except some disturbed 
earth and a manhole cover labeled CAT: Communications Authority 
of Thailand. The eventual result of all this work will be two separate 
chains of manholes (931 of them all told) running parallel to two dif- 
ferent highways, each chain joined by twin lengths of conduit - one 
conduit for FLAG and one for CAT. 

Farther west, another crew is at work, burdened with three enor- 
mous metal spools carrying flexible black plastic conduit having an 
inside diameter of an inch. The three spools are set up on stands 
near a manhole, the three ducts brought together and tied into a 
neat bundle by workers using colorful plastic twine. Meanwhile, oth- 
ers down in the manhole are wrestling with the world’s most power- 
ful peashooter: a massive metal pipe with a screw jack on its butt 
end. The muzzle of the device is inserted into one of the conduits on 
the manhole wall and the screw jack is tightened against the oppo- 
site wall to hold it horizontal. Next the peashooter is loaded: a big 
round sponge with a rope tied to it is inserted into an opening on its 
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side. The rope comes off a long spool. Finally, a hefty air compressor 
is fired up above ground and its outlet tube thrown down into the 
manhole and patched into a valve on this pipe. When the valve is 
opened, compressed air floods the pipe behind the round sponge, 
which shoots forward like a bullet in a gun barrel, pulling the rope 
behind it and causing the reel to spin wildly like deep-sea fishing 
tackle that has hooked a big tuna. 

*Next manhole! Next manhole!" cries the foreman excitedly, and 
pedestrians, bicyclists, motor scooters, and (if inspectors or hacker 
tourists are present) cars parade down the highway, veering around 
water buffaloes and goats and chickens to the next manhole, some 
half a kilometer away, where a torrent of water, driven before the 
sponge, is blasting out of a conduit and slamming into the opposite 
wall. One length of the conduit can hold some 5 cubic meters of 
water, and the sponge, ramming down the tube like a piston, forces 
all of it out. Finally the sponge pops out of the hole like a pea from 
a peashooter, bringing the rope with it. The rope is used to pull 
through a thicker rope, which is finally connected to the triple bun- 
dle of thin duct at one end and to a pulling motor at the other. This 
pulling motor is a slowly turning drum with several turns of rope 
around it. 

Now the work gets harder: at the manhole with the reels, some 
workers bundle and tie the ducts as they unroll while others, down 
in the hole, bend them around a difficult curve and keep them feed- 
ing smoothly into the conduit. At the other end, a man works with 
the puller, keeping the tension constant and remaining alert for 
trouble. Back at the reels, the thin duct occasionally gets wedged 
between loose turns on the reel, and everything has to be stopped. 
Usually this is communicated to the puller via walkie-talkie, but 
when the afternoon rains hit, the walkie-talkies don't work as well, 
and a messenger has to buzz back and forth on a motor scooter. But 
eventually the triple inner duct is pulled through both of the con- 
duits, and the whole process can begin again on the next segment. 

Daily and Wall preside over this operation, which is Western at the 
top and pure Thai at the ground level, with a gradual shading of cul- 
tures in between. FLAG has dealings in many countries, and the 
arrangement is different in each one. Here, the top level is a 50-50 
partnership between FLAG and Thailand's CAT. They bid the project 
out to two different large contractors, each of whom hired subcon- 
tractors with particular specialties who work through sub-sub- 
contractors who hire the workers, get them to the site, and make 
things happen. The incentives are shaped at each level so that the 
contractors will get the job done without having to be microman- 
aged, and the roads seem to be crawling with inspectors represent- 
ing various levels of the project who make sure that the work is 
being done according to spec (at the height of this operation, 50 per- 
cent of the traffic on some of these roads was FLAG-related). 

The top-level contracts are completely formalized with detailed 
specifications, bid bonds, and so on, and business at this level is 
done in English and in air-conditioned offices. But by the time you 
get to the bottom layer, work is being done by people who, although 
presumably just as intelligent as the big shots, are fluent only in 
Thai and not especially literate in any language, running around in 
rubber flip-flops, doing business on a handshake, pulling wads of 
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bills out of their pockets when necessary to pay for some supplies or 
get drinks brought in. Consequently, the way in which the work is 
performed bears no resemblance whatsoever to the way it would be 
done in the United States or any other developed country. It is done 
the Thai way. 

Not one but two entirely separate pairs of conduits are being 
created in this fashion. Both of them run from the idyllic sandy 
beach of Ban Pak Bara on the west to the paradisiacal sandy beach 
of Songkhla on the east - both of them are constructed in the same 
way, to the same specifications. Both of them run along highways. 
The southern route takes the obvious path, paralleling a road that 
runs in a relatively straight line between the two endpoints for 170 
kilometers. But the other route jogs sharply northward just out of 
Ban Pak Bara, runs up the coast for some distance, turns east, and 
climbs up over the bony spine of the peninsula, then turns south 
again and finally reaches Songkhla after meandering for some 270 
kilometers. Unlike the southern route, which passes almost exclu- 
sively over table-flat paddy land, easily excavated with a backhoe, 
the northern route goes for many kilometers over solid rock, which 
must be trenched with jackhammers and other heavy artillery, filled 
with galvanized steel conduit, and then backfilled with gravel and 
concrete. 

This raises questions. The questions turn out to have interesting 
answers. ГЇЇ summarize them first and then go into detail. 

Q: Why bother running two widely separated routes over the 

Malay Peninsula? 

A: Because Thailand, like everywhere else in the world, is full of 

idiots with backhoes. 

Q: Isn't that a pain in the ass? 

A: You have no idea. 

Q: Why not just go south around Singapore and keep the cable 

in the water, then? 

A: Because Singapore is controlled by the enemy. 

Q: Who is the enemy? 

A: FLAG's enemies are legion. 


The reason for the difficult northern route is FLAG's pursuit of diver- 
sity, which in this case is not a politically correct buzzword (though 
FLAG also has plenty of that kind of diversity) but refers to the 
principle that one should have multiple, redundant paths to make 
the system more robust. Diversity is not needed in the deep ocean, 
but land crossings are viewed as considerably more risky. So FLAG 
decided, early on, to lay two independent cables on two different 
routes, instead of one. 

The indefatigable Jim Daily, along with his redoubtable inspector 
Ruzee, drove us along every kilometer of both of these routes over 
the course of a day and a half. *Let me ask you a na ve question," 

I said to him, once I got a load of the big rock ridge he was getting 
ready to cut a trench through. ^Why not just put one cable on one 
side of that southern highway and another cable on the opposite 
side?" I found it hard to imagine a backhoe cutting through both 
sides of the highway at once. 

“They just wanted to be sure that there was no conceivable disas- 
ter that could wipe out both routes at the same time,” he shrugged. 
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FLAG has envisioned every possible paranoid disaster scenario 
that could lead to a failure of a cable segment and has laid action 
plans that will be implemented if this should happen. For example, 
it has made deals with its competitors so that it can buy capacity 
from them, if it has to, while it repairs a break (likewise, the com- 
petitors might reserve capacity from FLAG for the same reason). 
Despite all this, FLAG is saying in this case: “We are going to cut a 
trench across a 50-mile-wide piece of rock because we think it will 
make our cable infinitesimally more reliable." Essentially, they have 
to do it, because otherwise no one will entrust valuable bits to their 
cable system. 

Why didn't they keep it in the water? Opinions vary on this: pro- 
FLAG people argue that the Straits, with all of their ship traffic, are a 
relatively hazardous place to put a submarine cable and that a ter- 
restrial crossing of the Malay Peninsula is a tactical masterstroke. 
FLAG skeptics will tell you that the terrestrial crossing is a necessity 
imposed on them because Singapore Telecom made the decision that 
they didn't want to be connected to FLAG. 

Instead, Singapore Telecom and France Telecom have been pro- 
moting SEA-ME-WE 5, that Southeast Asia-Middle East-Western 
Europe 3 cable, a system whose target date is 1999, two years later 
than FLAG. SEA-ME-WE 1 and 2 run from France to Singapore and 5 
was originally planned to cover the same territory, but now its orga- 
nizers have gotten other telecoms, such as British Telecom, involved. 
They hope that SEA-ME-WE 5 will continue north from Singapore as 
far as Japan, and north from France to Great Britain, covering gen- 
erally the same route as FLAG. FLAG and SEA-ME-WE 5 are, there- 
fore, direct competitors. 

The competition is not just between two different wires. It is a 
competition between two entirely different systems of doing busi- 
ness, two entirely different visions of how the telecommunications 
industry should work. It is a competition, also, between AT&T (the 
juggernaut of the field, and the power behind most telecom-backed 
systems) and Nynex (the Baby Bell with an Oedipus complex and the 
power behind FLAG). Nynex and AT&T have their offices a short dis- 
tance from each other in Manhattan, but the war between them is 
being fought in trenches in Thailand, glass office towers in Tokyo, 
and dusty government ministries in Egypt. 


The origin of FLAG 
Kessler Marketing Intelligence Corp. (KMI) is a Newport, Rhode 
Island, company that has developed a specialty in tracking the world- 
wide submarine cable system. This is not a trivial job, since there 
are at least 520 cable systems in operation around the world, with 
old ones being retired and new ones being laid all the time. KMI 
makes money from this by selling a document titled “Worldwide 
Summary of Fiberoptic Submarine Systems" that will set you back 
about US$4,500 but that is a must-read for anyone wanting to oper- 
ate in that business. Compiling and maintaining this document gives 
a rare Olympian perspective on the world communications system. 
In the late 1980s, as KMI looked at the cables then in existence and 
the systems that were slated for the next few years, they noticed an 
almost monstrous imbalance. 
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The United States would, by the late 1990s, be 
massively connected to Europe by some 200,000 
circuits across the Atlantic, and just as massively 
connected to Asia by a roughly equal number of 
circuits across the Pacific. But between Europe and 
Asia there would be fewer than 20,000 circuits. 

Cables have always been financed and built by telecoms, which 
until very recently have always been government-backed monopo- 
lies. In the business, these are variously referred to as PTTs (Post, 
Telephone, and Telegraphs) or PTAs (Post and Telecom Authorities) 
or simply as “the clubs.” The dominant club has long been AT&T - 
especially in the years since World War II, when most of the interna- 
tional telecommunications system was built. 

Traditionally, the way a cable system gets built is that AT&T 
meets with other PTTs along the proposed route to negotiate terms 
(although in the opinion of some informed people who don't work 
for AT&T, *dictate" comes closer to the truth than *negotiate"). The 
capital needed to construct the cable system is ponied up by the vari- 
ous PTTs along its route, which, consequently, end up collectively 
owning the cable and all of its capacity. This is a tidy enough 
arrangement as those telecoms traditionally *own" all of the cus- 
tomers within their borders and can charge them whatever it takes 
to pay for all of those cables. Cables built this way are now called 
“club cables.” 

Given America’s postwar dominance of the world economy and 
AT&T’s dominance of the communications system, it becomes much 
easier to understand the huge bandwidth imbalance that the analysts 
at KMI noticed. Actually, it would be surprising if this imbalance 
didn’t exist. If the cable industry worked on anything like a free- 
market basis, this howling chasm in bandwidth between Europe 
and Asia would be an obvious opportunity for entrepreneurs. Since 
the system was, in fact, controlled by government monopolies, and 
since the biggest of those monopolies had no particular interest in 
building a cable that entirely bypassed its territory, nothing was 
likely to happen. 

But then something did happen. KMI, whose entire business is 
founded on knowing and understanding the market, was ideally 
positioned, not just to be aware of this situation, but also to crunch 
the numbers and figure out whether it constituted a workable busi- 
ness opportunity. In 1989, it published a study on worldwide under- 
sea fiber-optic systems that included some such calculations. Based 
on reasonable assumptions about the cost of the system, its working 
lifetime, and the present cost of communications on similar systems, 
KMI reckoned that if a state-of-the-art cable were laid from the 
United Kingdom to the Middle East it would pay back its investors 
in two to five years. Setting aside for a moment the fact that it went 
against all the traditions of the industry, there was no reason in prin- 
ciple why a privately financed cable could not be constructed to fill 
this demand. Investors would pool the capital, just as they would 
for any other kind of business venture. They would buy the cable, 
pay to have it installed, sell the capacity to local customers, and 
make money for their shareholders. 

The study was read by Gulf Associates, a group of New York-based 
moneyed Iranian expats who are always looking for good invest- 
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ments. Gulf Associates checked out KMT's prefeasibility study to get 
an idea of what the parameters of such a system would be. Based on 
that, other companies, such as Dallah Al-Baraka (a Saudi investment 
company), Marubeni Corp. (a Tokyo trading company), and Nynex 
got involved. The nascent consortium paid KMI to perform a full fea- 
sibility study. Neil Tagare, the former vice president for KMI, visited 
25 countries to determine their level of need for such a cable. The 
feasibility study was completed in late 1990 and looked favorable. 
The consortium grew to include the Asian Infrastructure Fund of 
Hong Kong and Telecom Holding Co. Ltd. of Thailand. The scope of 
the project grew also, extending not just to the Middle East but all 
the way to Tokyo. 
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Nynex took on the role of managing sponsor for the FLAG project. 
A new company called Nynex Network Systems (Bermuda) Ltd. was 
formed to serve as the worldwide sales representative for FLAG, and 
FLAG's world headquarters was sited in Bermuda. This might seem 
a bit peculiar given that none of the money comes from Bermuda, 
the cable goes nowhere near Bermuda, and Nynex is centered in the 
northeastern United States. But since FLAG is ultimately owned and 
controlled by a Bermuda company and the capacity on the cable is 
sold out of Bermuda, the invoices all come out of Bermuda and the 
money all comes into Bermuda, which by an odd coincidence hap- 
pens to be a major corporate tax haven. 

Nynex also has responsibility for building the FLAG cable system. 
One might think that a Baby Bell such as Nynex would be a perfect 
choice for this kind of work, but, in fact, Nynex owned none of the 
factories needed to manufacture cable, none of the ships needed to 
lay it, and not enough of the expertise needed to install it. Nynex 
does know a thing or two about laying and operating terrestrial 
cable systems - during the mid-1990s, for example, it wired large 
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parts of the United Kingdom with a *cable television? system that 
is actually a generalized digital communication network. But trans- 
oceanic submarine cables were outside of its traditional realm. 

On the other hand, during the early '90s, Nynex found itself 
stymied from competing in the United States because of regulatory 
hassles and began looking overseas for markets in which to expand. 
By the time FLAG was conceived, therefore, Nynex had begun to 
gain experience in the countless pitfalls of doing business in the 
worldwide telecommunications business, making up a little bit of 
AT&T's daunting lead. 

FLAG's business arrangements were entirely novel. The entire 
FLAG concept was unfeasible unless agreements could be made with 
so-called landing parties in each country along the route. The land- 
ing party is the company that owns the station where the cable 
comes ashore and operates the equipment that patches it into the 
local telecommunications system. The obvious choice for such a role 
would be a PTT. But many PTTs were reluctant to participate, partly 
because this novel arrangement struck them as dubious and partly 
because they weren't going to end up monopolizing the cable. 

Overcoming such opposition was essentially a sales job. John Mer- 
cogliano, a high-intensity New Yorker who is now vice president - 
Europe, Nynex Network Systems (Bermuda) Ltd., developed a sales 
pitch that he delivers too rapidly for any hacker tourist to write 
down but goes something like this: ^In the old days AT&T came in, 
told you how much to pay, and you raised the money, assumed all 
of the risk, and owned the cable. But now FLAG's coming in with 
investors who are going to put in $600 million of their own cash and 
borrow a billion more without any guaranteed sales, assuming all of 
the risk. You buy only as much capacity on FLAG as you want, and 
meanwhile you have retained your capital, which you can use to 
upgrade your outdated local infrastructure and provide better ser- 
vice to your customers - now what the hell is wrong with that?" 

The question hangs in the air provocatively. What the hell is 
wrong with it? Put this way, it seems unbeatable. But a lot of local 
telecoms turned FLAG down anyway - at least at first. Why? 

The short answer is that I’m not allowed to tell you. The long 
answer requires an explanation of how a hacker tourist operates; 
how his methods differ from those of an actual journalist; and just 
how weird the global telecom business is nowadays. 

Let's take the last one first. The business is so tangled that no 
pure competition exists. There are no Coke-versus-Pepsi dichoto- 
mies. Most of the companies mentioned in this story are actually 
whole families of companies, and most of those have their fingers in 
pies in dozens of countries all around the globe. Any two companies 
that compete in one arena are, at the same time, probably in bed 
with each other on many other levels. As badly as they might want 
to slag each other in the press, they dare not. 

So, like those “high-ranking officials" you're always reading about 
in news reports from Washington, they all talk on background. 
Anyone who wants to write about this business will come off as 
either a genius with an encyclopedic brain or a pathological liar 
with an axe to grind - depending on the reader's point of view - 
because all truly interesting information is dished out strictly on 
background. 
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Perhaps a real journalist would go into Woodward-and-Bernstein 
mode, find a Deep Throat, and lay it all bare. But I’m not a real jour- 
nalist: Pm a hacker tourist, and trying to work up an exposé on mono- 
polistic behavior by big bad telecoms would only get in the way of 
what are, to me, the more interesting aspects of this story. 

So ГЇЇ just say that a whole lot of important and well-informed 
people in the telecom business, all over the planet, are laboring 
under the strange impression that AT&T used its power and 
influence to discourage smaller telecoms in other countries from 
signing deals with FLAG. 

In the old days, this would have prevented FLAG from ever coming 
into existence. But these are the new days, telecom deregulation is 
creeping slowly across the planet, and many PTTs now have to worry 
about competition. So the results of the FLAG sales pitch varied from 
country to country. In some places, like Singapore, FLAG never made 
an agreement with anyone and had to bypass the country entirely. 

In other places, the PTT broke ranks with AT&T and agreed to land 
FLAG. In others, the PTT turned it down but an upstart competitor 
decided to land FLAG instead, and in still others, the PTT declined at 
first, and then got so worried about the upstart competitor that it 
changed its mind and decided to land FLAG after all. 

It would be very easy for you, dear reader, to underestimate what a 
sea change this all represents for the clubs. They are not accustomed 
to having to worry about competition - it doesn't come naturally to 
them. The typical high-ranking telecom executive is more of a gov- 
ernment bureaucrat than a businessperson, and the entire scenario 
laid out above is irregular, messy, and disturbing to someone like 
that. A telecrat's reflex is to assume, smugly, that new carriers simply 
don't matter, because no matter how much financing and business 
acumen they may have, no matter how great the demand for their 
services may be, and no matter how crappy the existing service is, 
the old PTT still controls the cable, which is the only way to get bits 
out of the country. But in the FLAG era, if the customers go to another 
carrier, that carrier will find a way to get the needed capacity some- 
how - at which point it is too late for the PTT. 

The local carriers, therefore, need to stop thinking globally and 
start thinking locally. That is, they need to leave long-range cable 
laying to the entrepreneurs, to assume that the bandwidth will 
always somehow be there, and to concentrate on upgrading the qual- 
ity of their customer service - in particular, the so-called last mile, 
the local loop that ties customers into the Net. 

By the end of 1994, FLAG's Construction and Maintenance 
Agreement had been signed, and the project was for real. Well before 
this point, it had become obvious to everyone that FLAG was going to 
happen in some form, so companies that initially might have been 
hostile began looking for ways to get in on the action. The manufac- 
ture of the cable and the repeaters had been put out to bid in 1995 
and had turned into a competition between two consortia, one con- 
sisting of AT&T Submarine Systems and KDD Submarine Cable 
Systems, and the other formed around Alcatel and Fujitsu. The for- 
mer group ended up landing the contract. So AT&T, which evidently 
felt threatened by the whole premise of the FLAG project and accord- 
ing to some people had tried to quash it, ended up with part of the 
contract to manufacture the cable. 
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In which the Hacker Tourist returns (temporarily) 
to British soil in the Far East. The (temporary) center 

of the cable-laying universe. Hoisting flagons 
with the élite cable-laying fraternity at a water- 
front establishment. Classic reprise of the ancient 
hacker-versus-suit drama. Historical 
exploits of the famous William Thomson and the 
infamous Wildman Whitehouse. Their rivalry, 
culminating in the destruction of the first transatlantic 
cable. Whitehouse disgraced, Thomson 


transmogrified into Lord Kelvin... . 


22° 15.745' N, 114° 0.557' E 


Silvermine Bay, Lan Tao Island, 


Hong Kong 


"Today, Lan Tao Island is the center of the cable-laying universe;" 
says David M. Handley, a 52-year-old Southerner who, like virtually 
all cable-laying people, is talkative, endlessly energetic, and gives 
every indication of knowing exactly what he's doing. “Tomorrow, it'll 
be someplace else.” We are chug-a-lugging large bottles of water on a 
public beach at Tong Fuk on the southern coast of Lan Tao, which is 
a relatively large (25 kilometers long) island an hour's ferry ride west 
of Hong Kong Island. Arrayed before us on the bay is a collection of 
vessels that, to a layman, wouldn't look like the center of a decent 
salvage yard, to say nothing of the cable-laying universe. But remem- 
ber that “layman” is just a polite word for “idiot.” 

Closest to shore, there are a couple of junks and sampans. Mind 
you, these are not picturesque James Clavell junks with red sails or 
Pearl Buck sampans with pole-wielding peasants in conical hats. 

The terms are now used to describe modern, motorized vessels built 
vaguely along the same lines to perform roughly the same functions: 
a junk is a large, square-assed vessel, and a sampan is a small utility 
craft with an enclosed cabin. Farther out, there are two barges: slabs 
with cranes and boxy things on them. Finally, there are several of 
what Handley calls LBRBs (Little Bitty Rubber Boats) going back and 
forth between these vessels and the beach. Boeing hydrofoils and 
turbo cats scream back and forth a few miles out, ferrying passen- 
gers among various destinations around the Pearl Delta region. It's a 
hot day, and kids are swimming on the public beach, prudently stay- 
ing within the line of red buoys marking the antishark net. Handley 
remarks, offhandedly, that five people have been eaten so far this 
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year. A bulletin board, in English and Chinese, offers advice: “If 
schooling fish start to congregate in unusually large numbers, leave 
the water.” 

This bay is the center of the cable-laying universe because cable 
layers have congregated here in unusually large numbers and 
because of those two barges, which are a damn sight more compli- 
cated and expensive than you would ever guess from looking at 
them. These men (they are all men) and equipment have come from 
all over the world, to land not only FLAG but also, at the same time, 
another of those third-generation fiber-optic cables, APCN (Asia- 
Pacific Cable Network). 

In contrast to other places we visited, virtually no local labor is 
being used on Lan Tao. There is hardly a Chinese face to be seen 
around the work site, and when you do see an Asian it tends to be 
either an Indonesian member of a barge crew or a Singaporean of 
Chinese or Indian ancestry. Most of the people here are blue-eyed 
and sunburned. A good half of them have accents that originate 
from the British Isles. The remainder are from the States (frequently 
Dixie), Australia, or New Zealand, with a smattering from France 
and Germany. 

Both FLAG and APCN are just passing through Hong Kong, not 
terminating here, and so each has to be landed twice (one segment 
coming in and one segment going back out). In FLAG's case, one 
segment goes south to Songkhla, Thailand, and the other goes north 
toward Shanghai and Korea. It wouldn't be safe to land both seg- 
ments in the same place, so there are two separate landing sites, 
with FLAG and APCN cables running side by side at each one. One 
of the sites is at the public beach, which is nice and sandy. The other 
site is a few hundred meters away on a cobble beach - a hill of 
rounded stones, fist- to football-sized, rising up out of the surf and 
making musical clinking noises as the waves smash them up and 
down the grade. This is a terrible place to land a cable (Handley: 
“If it was easy, everybody would do it!”) but, as in Thailand, diversity 
is the ultimate trump card. Planted above the hill of cobbles is a 
brand-new cable station bearing the Hong Kong Telecom logo, only 
one of the spoils soon to be reaped by the People's Republic of China 
when all this reverts to its control next year. 

Lan Tao Island, like most other places where cables are landed, is 
a peculiar area, long home to smugglers and pirates. Some 50,000 
people live here, mostly concentrated around Silvermine Bay on 
the island's eastern end, where the ferries come in every hour or 
so from Hong Kong's central district, carrying both islanders and 
tourists. The beaches are lovely, except for the sharks, and the inte- 
rior of the island is mostly unspoiled parkland, popular among 
hikers. Hong Kong's new airport is being built on reclaimed land 
attached to the north side of the island, and a monumental chain 
of bridges and tunnels is being constructed to connect it with the 
city. Other than tourist attractions, the island hosts a few oddities 
such as a prison, a Trappist monastery, a village on stilts, and the 
world's largest outdoor bronze Buddha. 

Cable trash, as these characters affectionately call themselves, 
shuttle back and forth between Tong Fuk and Silvermine Bay. They 
all stay at the same hotel and tend to spend their off hours at Papa 
Doc's (no relation to the Haitian dictator), a beachfront bar run by 
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expats (British) for expats (Australians, Americans, Brits, you name 
it). Papa Doc's isn't just for cable layers. It also meets the exacting 
specifications of exhausted hacker tourists. It's the kind of joint that 
Humphrey Bogart would be running if he had washed ashore on 
Lan Tao in the mid-1990s wearing a nose ring instead of landing in 
Casablanca in the 1940s wearing a fedora. 

One evening, after Handley and I had been buying each other 
drinks at Papa Doc's for a while, he raised his glass and said, 

“To good times and great cable laying!" This toast, 
while no doubt uttered with a certain amount of 
irony, speaks volumes about cable professionals. 
For most of them, good times and great cable laying are one and the 
same. They make their living doing the kind of work that automati- 
cally weeds out losers. Handley, for example, was a founding mem- 
ber of SEAL Team 2 who spent 59 months fighting in Vietnam, laid 
cables for the Navy for a few more years, and has done similar work 
in the civilian world ever since. In addition to being an expert diver, 
he has a master mariner's license good up to 1,500 tons, which is not 
an easy thing to get or maintain. He does all his work on a laptop 
(he claims that it replaced 14 employees) and is as computer-literate 
as anyone I’ve known who isn't a coder. 

Handley is unusual in combining all of these qualities into one 
person (that's why he's the boss of the Lan Tao Island operation), but 
the qualities are as common as tattoos and Tevas around the tables 
of Papa Doc's. The crews of the cable barges tend to be jacks-of-all- 
trades: ship's masters who also know how to dive using various 
types of breathing rigs or who can slam out a report on their lap- 
tops, embed a few digital images in it, and email it to the other side 
of the world over a satellite phone, then pick up a welding torch and 
go to work on the barge. If these people didn't know what they were 
doing, there's a good chance they would be dead by now or would 
have screwed up a cable lay somewhere and washed out of the industry. 

Most of the ones here work on what amounts to a freelance basis, 
either on their own or as part of small firms. Handley, for example, 
is Director of Technical Services for the ITR Corporation, which, 
among other functions, serves as a sort of talent agency for cable- 
layers, matching supply of expertise to demand and facilitating 
contracts. Most of the divers are freelancers, hired temporarily by 
companies that likewise move from one job to another. The business 
is as close to being a pure meritocracy as anything ever gets in the 
real world, and it's only because these guys know they are good that 
they have the confidence to call themselves cable trash. 

It was not always thus. Until very recently, cable-laying talent was 
monopolized by the clubs. This worked just fine when every cable 
was a club cable, created by monopolies for monopolies. In the last 
couple of years, however, two changes have occurred at once: FLAG, 
the first major privately financed cable, came along; and at the same 
time, many experienced cable layers began to go into business for 
themselves, either because of voluntary retirement or downsizing. 
There clearly is a synergy between these two trends. 

The roster of FLAG's Tong Fuk cable lay contains around 44 peo- 
ple, half of whom are crew members on either the cable barge Elbe 
or the accompanying tug Ocean East. The rest of them are here rep- 
resenting various contractors involved in the project. It would be 
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safe to assume that at least that many are working on the APCN side 
for a grand total of around 100. 

The size of the fraternity of cable layers is estimated by Handley to 
be less than 500, and the number is not increasing. A majority work 
full time for one of the clubs. Perhaps a couple of hundred of them 
are freelancers, though this fraction gives every indication of rising 
as the club employees resign and go to work as contractors, frequently 
doing the same work for the same company. *No one can afford to 
hire these folks for long periods of time,” Handley says. But their pay 
is not exceptionally high: benefits, per diem, and expenses plus a 
daily rate - but a day might be anything from 0 to 24 hours of work. 
For a diver the rate might be $200 per day; for the master of a barge, 
tug, or beach $500; and for the experts running the show and rep- 
ping for contractors or customers it's in the range of $500 to $400. 

The arrival of a shore-landing operation at a place like Lan Tao 
Island must look something like this to the locals: suddenly, it is 
difficult to obtain hotel rooms because a plethora of small, unheard- 
of offshore corporations have blocked out a couple of dozen rooms 
for a couple hundred nights. Sunburned Anglos begin to arrive, 
wearing T-shirts and carrying luggage emblazoned with the logos of 
Alcatel, AT&T, or Cable & Wireless. They fly in from all points of the 
compass, speaking in Southern drawls or Australian twangs or 
Scottish burrs and sometimes bringing their wives or girlfriends, not 
infrequently Thai or Filipina. The least important of them has a lap- 
top and a cell phone, but most have more advanced stuff like 
portable printers, GPS units, and that ultimate personal communica- 
tions device, the satellite telephone, which works anywhere on the 
planet, even in the middle of the ocean, by beaming the call straight 
up to a satellite. 

Sample conversation at Papa Doc's: 

Envious hacker tourist: *How much does one of those satellite 
phones cost, anyway?” 

Leathery, veteran cable layer: “Who gives a shit?” 

Within a day or two, the cable layers have established an official 
haunt: preferably a place equipped with a dartboard and a few other 
amenities very close to the waterfront so they can keep an eye on 
incoming traffic. There they can get a bite to eat or a drink and pay 
for it on the spot so that when their satellite phones ring or when a 
tugboat chugs into the bay, they can immediately dash off to work. 
These men work and play at completely erratic and unpredictable 
hours. They wear shorts and sandals and T-shirts and frequently 
sport tattoos and hence could easily be mistaken, at a glance, for 
vacationing sailors. But if you can get someone to turn down the 
volume on the jukebox, you can overhear them learnedly discoursing 
on flaw propagation in the crystalline structure of boron silicate 
glass or on seasonal variation of currents in the Pearl River estuary, 
or on what a pain in the ass it is to helm a large ship through the 
Suez Canal. Their conversation is filled with references to places like 
Tunisia, Diego Garcia, the North Sea, Porthcurno, and Penang. 

One day a barge appears off the cove, and there is a lot of fussing 
around with floats, lots of divers in the water. A backhoe digs a 
trench in the cobble beach. A long skinny black thing is wrestled 
ashore. Working almost naked in the tropical heat, the men bolt seg- 
mented pipes around it and then bury it. It is never again to be seen 
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by human eyes. Suddenly, all of these men pay their bills and vanish. 
Not long afterward, the phone service gets a hell of a lot better. 

On land, the tools of cable laying are the tools of civil engineers: 
backhoes, shovels, cranes. The job is a matter of digging a ditch, 
laying duct, planting manholes. The complications are sometimes 
geographical but mostly political. In deep water, where the majority 
of FLAG is located, the work is done by cable ships and has more 
in common with space exploration than with any terrestrial activity. 
These two realms could hardly be more different, and yet the trans- 
ition between them - the shore landing - is completely distinct 
from both. 

Shallow water is the most perilous part of a cable's route. Extra 
precautions must be taken in the transition from deep water to the 
beach, and these precautions get more extreme as the water gets 
more shallow. Between 1,000 and 5,000 meters, the cable has a 
single layer of armor wires (steel rods about as thick as a pencil) 
around it. In less than 1,000 meters of water, it has a second layer 
of armor around the first. In the final approach to the shoreline, this 
double-armored cable is contained within a massive shell of articulated 
cast-iron pipe, which in turn is buried under up to a meter of sand. 

The articulated pipe comes in sections half a meter long, which 
have to be manually fit around the cable and bolted together. Each 
section of pipe interlocks with the ones on either end of it. The cou- 
pling is designed to bend a certain amount so that the cable can be 
snaked around any obstructions to its destination: the beach man- 
hole. It will bend only so much, however, so that the cable's mini- 
mum radius of curvature will not be violated. 

At the sandy beach this manual work was done out in the surf by 
a team of English freelance divers based out of Hong Kong. At the 
cobble beach, it was done in a trench by a bikini-underwear-clad 
Frenchman with a New Zealand passport living in Singapore, work- 
ing in Hong Kong, with a Singaporean wife of Chinese descent. 
Drenched with sweat and rain and seawater, he wrestles with the 
cast-iron pipe sections in a cobblestone ditch, bolting them patiently 
together. A Chinese man in a suit picks his way across the cobbles 
toward him, carrying an oversized umbrella emblazoned with the 
logo of a prominent stock brokerage, followed by a minion. Although 
this is all happening in China, this is the first Chinese person who 
has appeared on the beach in a couple of days. He is an executive 
from the phone company, coming to inspect the work. After a stiff 
exchange of pleasantries with the other cable layers on the beach, he 
goes to the brink of the trench and begins bossing around the man 
with the half-pipes, who, knowing what's good for him, just keeps his 
mouth shut while maintaining a certain bearing and dignity beside 
which the executive's suit and umbrella seem pathetic and vain. 

To a hacker tourist, the scene is strikingly famil- 
iar: it is the ancient hacker-versus-suit drama, 
enacted for the millionth time but sticking to its 
traditional structure as strictly as a Noh play or, for 
that matter, a Dilbert cartoon. Cable layers, like hackers, 
scorn credentials, etiquette, and nice clothes. Anyone who can do the 
work is part of the club. Nothing else matters. Suits are a bizarre 
intrusion from an irrational world. They have undeniable authority, 
but heaven only knows how they acquired it. This year, the suits are 
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from Hong Kong, which means they are probably smarter than the 
average suit. Pretty soon the suits will be from Beijing, but Beijing 
doesn't know how to lay cable either, so if they ever want to get bits 
in or out of their country, they will have to reach an understanding 
with these guys. 

At Tong Fuk, FLAG is encased in pipe out to a distance of some 
500 meters from the beach manhole. When the divers have got all 
of that pipe bolted on, which will take a week or so, they will make 
their way down the line with a water jet that works by fluidizing 
the seabed beneath it, turning it into quicksand. The pipe sinks into 
the quicksand, which eventually compacts, leaving no trace of the 
buried pipe. 

Beyond 500 meters, the cable must still be buried to protect it 
from anchors, tickler chains, and otter boards (more about this 
later). This is the job of the two barges we saw off Tong Fuk. One, 
the Elbe, was burying FLAG. The other was burying APCN. 

Elbe did its job in one-third the time, with one- 
third the crew, perhaps exemplifying the difference 
between FLAG's freelance-based virtual-corpora- 
tion business model versus the old club model. 

The Elbe crew is German, British, Filipino, Singaporean-of-Indian- 
ancestry, New Zealander, and also includes a South African diver. 

In the center of the barge is a tank where the cable is spooled. The 
thick, heavy armored cable that the Elbe works with is covered with 
a jacket of tarred jute, which gives it an old-fashioned look that 
belies its high tech optical-fiber innards. The tar likes to melt and 
stick the cable together, so each layer of cable in the tank is separ- 
ated from its neighbors by wooden slats, and buckets of talc are 
slathered over it. The cable emerges from the open top of the tank 
and passes through a series of rollers that curve around, looking 
very much like a miniature roller-coaster track - these are built in 
such a way as to bend the cable through a particular trajectory with- 
out violating its minimum radius of curvature. They feed it into the 
top of the injector unit. 

The injector is a huge steel cleaver, 7 meters high and 2 or 5 
meters broad, rigged to the side of the barge so it can slide up and 
down and thus be jammed directly into the seabed. But instead of 
a cutting blade on its leading edge, it has a row of hardened-steel 
injector nozzles that spurt highly pressurized water, piped in from a 
huge pump buried in the Elbe’s engine room. These nozzles fluidize 
the seabed and thus make it possible for the giant blade to penetrate 
it. Along the trailing edge of the blade runs a channel for the cable 
so that as the blade works its way forward, the cable is gently laid 
into the bottom of the slit. The barge carries a set of extensions that 
can be bolted onto the top of the injector so it can operate in water 
as deep as 40 meters, burying the cable as deep as 9 meters beneath 
the seabed. This sufficed to lay the cable out for a distance of 10 kilo- 
meters from Tong Fuk. Later, another barge, the Chinann, will come 
to continue work out to 100 meters deep and will bury both legs of 
the FLAG cable for another 60 kilometers out to get them through a 
dangerous anchorage zone. 

The Elbe has its own tugboat, the Ocean East, staffed with an 
Indonesian crew. Relations between the two vessels have been a bit 
tense because the Indonesians butchered and ate all of the Elbe’s lay- 
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ing hens, terminating the egg supply. But it all seemed to have been 
patched up when we were there; no one was fretting about it except 
for the Elbe’s rooster. When the Elbe is more than half a kilometer 
from shore, Ocean East pulls her along by means of a cable. The 
tug’s movements are controlled from the Elbe’s bridge over a radio 
link. Closer to shore, the Elbe drops an anchor and then pulls itself 
along by winching the line in. She can get more power by using the 
Harbormaster thruster units mounted on each of her ends. But the 
main purpose of these thrusters is to provide side propulsion so the 
barge's movements can be finely controlled. 

The nerve center of the Elbe is a raised, air-conditioned bridge 
jammed with the electronic paraphernalia characteristic of modern 
ships, such as a satellite phone, a fax machine, a plotter, and a 
Navtex machine to receive meteorological updates. Probably the 
most important equipment is the differential GPS system that tells 
the barge's operators exactly where they are with respect to the all- 
important Route Position List: a series of points provided by the sur- 
veyors. Their job is to connect these dots with cable. Elbe’s bridge 
normally sports four different computers all concerned with naviga- 
tion and station-keeping functions. In addition to this complement, 
during the Tong Fuk cable lay, Dave Handley was up here with his 
laptop, taking down data important to FLAG, while the representa- 
tives from AT&T and Cable & Wireless were also present with their 
laptops compiling their own data. 

Hey, wait a minute, the hacker tourist says 
to himself, I thought AT&T was the enemy. 

What's an AT&T guy doing on the bridge of the 
Elbe, side-by-side with Dave Handley? 

The answer is that the telecom business is an unfathomably com- 
plicated snarl of relationships. Not only did AT&T (along with KDD) 
end up with the contract to supply FLAG's cable, it also ended up 
landing a great deal of the installation work. Not that many compa- 
nies have what it takes to manage an installation of FLAG's magni- 
tude. AT&T is one of them and Nynex isn't. So it frequently happens 
at FLAG job sites that AT&T will be serving as the contractor, making 
the local contacts and organizing the work, while FLAG's presence 
will be limited to one or two reps whose allegiance is to the investors 
and whose job it is to make sure it's all done the FLAG way, as 
opposed to the AT&T way. As with any other construction project 
from a doghouse on upward, countless decisions must be made on 
the site, and here they need to be made the way a group of private 
investors would make them - not the way a club would. 

If FLAG's investors spent any time at all looking into the history 
of the cable-laying business, this topic must have given them a few 
sleepless nights. The early years of the industry were filled with 
decision making that can most charitably be described as colorful. 
In those days, there were no experienced old hands. They just 
made everything up as they went along, and as often as not, they 
got it wrong. 


Thomson and Whitehouse 
As of 1861, some 17,500 kilometers of submarine cable had been laid 
in various places around the world, of which only about 5,000 kilo- 


meters worked. The remaining 12,500 kilometers represented a loss 
to their investors, and most of these lost investments were long 
cables such as the ones between Britain and the United States and 
Britain and India (5,500 and 5,600 kilometers, respectively). 
Understanding why long cables failed was not a trivial problem; it 
defeated eminent scientists like Rankine and Siemens and was 
solved, in the end, only by William Thomson. 

In prospect, it probably looked like it was going to be easy. Insu- 
lated telegraph wires strung from pole to pole worked just as one 
might expect, and so, assuming that watertight insulation could be 
found, similar wires laid under the ocean should work just as well. 
The insulation was soon found in the form of gutta-percha. Very long 
gutta-percha-insulated wires were built. They worked fine when laid 
out on the factory floor and tested. But when immersed in water they 
worked poorly, if at all. 

The problem was that water, unlike air, is an electrical conductor, 
which is to say that charged particles are free to move around in it. 
When a pulse of electrons moves down an immersed cable, it repels 
electrons in the surrounding seawater, creating a positively charged 
pulse in the water outside. These two charged regions interact with 
each other in such a way as to smear out the original pulse moving 
down the wire. The operator at the receiving end sees only a slow 
upward trend in electrical charge, instead of a crisp jump. If the 
sending operator transmitted the different pulses - the dots and 
dashes - too close together, they'd blur as they moved down the wire. 

Unfortunately, that's not the only thing happening in that wire. 
Long cables act as antennae, picking up all kinds of stray currents as 
the rotation of the Earth, and its revolution around the sun, sweep 
them across magnetic fields of terrestrial and celestial origin. At the 
Museum of Submarine Telegraphy in Porthcurno, Cornwall (which 
we'll visit later), is a graph of the so-called Earth current measured 
in a cable that ran from there to Harbor Grace, Newfoundland, 
decades ago. Over a period of some 72 hours, the graph showed a 
variation in the range of 100 volts. Unfortunately, the amplitude of 
the telegraph signal was only 70 volts. So the weak, smeared-out 
pulses making their way down the cable would have been almost 
impossible to hear above the music of the spheres. 

Finally, leakage in the cable's primitive insulation was inevitable. 
All of these influences, added together, meant that early telegraphers 
could send anything they wanted into the big wire, but the only thing 
that showed up at the other end was noise. 

These problems were known, but poorly understood, in the mid- 
1850s when the first transatlantic cable was being planned. They had 
proved troublesome but manageable in the early cables that bridged 
short gaps, such as between England and Ireland. No one knew, yet, 
what would happen in a much longer cable system. The best anyone 
could do, short of building one, was to make predictions. 

The Victorian era was an age of superlatives and 
larger-than-life characters, and as far as that goes, 
Dr. Wildman Whitehouse fit right in: what Victoria 
was to monarchs, Dickens to novelists, Burton to 
explorers, Robert E. Lee to generals, Dr. Wildman 
Whitehouse was to assholes. He achieved a level of pure 
accomplishment in this field that the Alfonse D'Amatos of our time 
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can only dream of. The only 19th-century figure who even comes 
close to him in this department is Custer. In any case, Dr. Edward 
Orange Wildman Whitehouse fancied himself something of an expert 
on electricity. His rival was William Thomson, 10 years younger, a 
professor of natural philosophy at Glasgow University who was infat- 
uated with Fourier analysis, a new and extremely powerful tool that 
happened to be perfectly suited to the problem of how to send elec- 
trical pulses down long submarine cables. 

Wildman Whitehouse predicted that sending bits 
down long undersea cables was going to be easy 
(the degradation of the signal would be proportional 
to the length of the cable) and William Thomson 
predicted that it was going to be hard (proportional 
to the length of the cable squared). Naturally, they 
both ended up working for the same company at 
the same time. 

Whitehouse was a medical doctor, hence working in the wrong 
field, and probably trailed Thomson by a good 50 or 100 IQ points. 
But that didn't stop Whitehouse. In 1856, he published a paper stat- 
ing that Thomson's theories concerning the proposed transatlantic 
cable were balderdash. The two men got into a public argument, 
which became extremely important in 1858 when the Atlantic 
Telegraph Company laid such a cable from Ireland to Newfoundland: 
a copper core sheathed in gutta-percha and wrapped in iron wires. 

This cable was, to put it mildly, a bad idea, given the state of cable 
science and technology at the time. The notion of copper as a con- 
ductor for electricity, as opposed to a downspout material, was still 
extraordinary, and it was impossible to obtain the metal in anything 
like a pure form. The cable was slapped together so shoddily that in 
some places the core could be seen poking out through its gutta- 
percha insulation even before it was loaded onto the cable-laying 
ship. But venture capitalists back then were a more rugged - not to 
say crazy - breed, and there can be no better evidence than that they 
let Wildman Whitehouse stay on as the Atlantic Telegraph Company's 
chief electrician long after his deficiencies had become conspicuous. 

The physical process of building and laying the cable makes for a 
wild tale in and of itself. But to do it justice, I would have to double 
the length of this already herniated article. Let's just say that after 
lots of excitement, they put a cable in place between Ireland and 
Newfoundland. But for all of the reasons mentioned earlier, it hardly 
worked at all. Queen Victoria managed to send President Buchanan 
a celebratory message, but it took a whole day to send it. On a good 
day, the cable could carry something like one word per minute. This 
fact was generally hushed up, but the important people knew about it 
- so the pressure was on Wildman Whitehouse, whose theories were 
blatantly contradicted by the facts. 

Whitehouse convinced himself that the solution to their troubles 
was brute force - send the message at extremely high voltages. To 
that end, he invented and patented a set of 5-foot-long induction coils 
capable of ramming 2,000 volts into the cable. When he hooked them 
up to the Ireland end of the system, he soon managed to blast a hole 
through the gutta-percha somewhere between there and Newfound- 
land, turning the entire system into useless junk. 

Long before this, William Thomson had figured out, by dint of 
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Fourier analysis, that incoming bits could be detected much faster by 
a more sensitive instrument. The problem was that instruments in 
those days had to work by physically moving things around, for 
example, by closing an electromagnetic relay that would sound a 
buzzer. Moving things around requires power, and the bits on a 
working transatlantic cable embodied very little power. It was 
difficult to make a physical object small enough to be susceptible to 
such ghostly traces of current. 

Thomson's solution (actually, the first of several solutions) was the 
mirror galvanometer, which incorporated a tiny fleck of reflective 
material that would twist back and forth in the magnetic field created 
by the current in the wire. A beam of light reflecting from the fleck 
would swing back and forth like a searchlight, making a dim spot on 
a strip of white paper. An observer with good eyesight sitting in a 
darkened room could tell which way the current was flowing by 
watching which way the spot moved. Current flowing in one direc- 
tion signified a Morse code dot, in the other a dash. In fact, the 
information that had been transmitted down the cable in the brief 
few weeks before Wildman Whitehouse burned it to a crisp had 
been detected using Thomson's mirror galvanometer - though 
Whitehouse denied it. 

After the literal burnout of the first transatlantic cable, Wildman 
Whitehouse and Professor Thomson were grilled by a committee of 
eminent Victorians who were seriously pissed off at Whitehouse and 
enthralled with Thomson, even before they heard any testimony - 
and they heard a lot of testimony. Whitehouse disappeared 
into ignominy. Thomson ended up being knighted 
and later elevated to a baron by Queen Victoria. He 
became Lord Kelvin and eventually got an impor- 
tant unit of measurement, an even more important 
law of physics, and a refrigerator named after him. 

Eight years after Whitehouse fried the first, a second transatlantic 
cable was built to Lord Kelvin's specifications with his patented mir- 
ror galvanometers at either end of it. He bought a 126-ton schooner 
yacht with the stupendous amount of money he made from his 
numerous cable-related patents, turned the ship into a floating luxury 
palace and laboratory for the invention of even more fantastically 
lucrative patents. He then spent the rest of his life tooling around 
the British Isles, Bay of Biscay, and western Mediterranean, fre- 
quently hosting Dukes and continental savants who all commented 
on the nerd-lord's tendency to stop in the middle of polite conversa- 
tion to scrawl out long skeins of equations on whatever piece of 
paper happened to be handy. 

Kelvin went on to design and patent other devices for extracting 
bits from the ends of cables, and other engineers went to work on 
the problem, too. By the 1920s, the chore of translating electrical 
pulses into letters had been largely automated. Now, of course, 
humans are completely out of the loop. 

The number of people working in cable landing 
stations is probably about the same as it was in 
Kelvin's day. But now they are merely caretakers 
for machines that process bits about as fast as a 
billion telegraphers working in parallel. 
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The Hacker Tourist travels to the Land of the 
Rising Sun. Technological wonders of modern cable 
stations. Why Ugandans could not place telephone 
calls to Seattle. Trawlers, tickler chains, teredo 
worms, and other hazards to undersea cables. The 
immense financial stakes involved - why cable 
owners do not care for the company of fishermen, 


and vice versa. 


35° 17.690’ N, 139° 46.328' E 
KDD Cable Landing Station, 


Ninomiya, Japan 


Whether they are in Thailand, Egypt, or Japan, modern cable land- 
ing stations have much in common with each other. Shortly after 
touching down in Tokyo, we were standing in KDD's landing station 
in Ninomiya, Japan. ГЇЇ describe it to you. 

A surprising amount of space in the station is devoted to electrical 
gear. The station must not lose power, so there are two separate, 
redundant emergency generators. There is also likely to be a trans- 
former to supply power to the cable system. We think of optical 
fibers as delicate strands consuming negligible power, but all of 
those repeaters, spaced every few dozen kilometers across an ocean, 
end up consuming a lot of juice: for a big transoceanic cable, one or 
two amperes at 7,000 or so volts, for a total of something like 10,000 
watts. The equipment handling that power makes a hum you can 
feel in your bones, kicking the power out not along wires but solid 
copper bars suspended from the ceiling, with occasional sections of 
massive braided metal ribbon so they won't snap in an earthquake. 

The emergency generators are hooked into a battery farm that fills 
à room. The batteries are constantly trickle-charged and exist simply 
to provide power during an emergency - after the regular power 
goes out but before the generators kick in. Most of the equipment in 
the cable station is computer gear that demands a stable tempera- 
ture, so there are two separate, redundant air-conditioning plants 
feeding into a big system of ventilation ducts. The equipment must 
not get dirty or get fried by sparks from the fingers of hacker 
tourists, so you leave your shoes by the door and slip into plastic 
antistatic flip-flops. The equipment must not get smashed up in 
earthquakes, so the building is built like a brick shithouse. 

The station is no more than a few hundred meters from a beach. 
Sandy beaches in out-of-the-way areas are preferred. The cable 
comes in under the sand until it hits a beach manhole, where it con- 
tinues through underground ducts until it comes up out of the floor 
of the cable station into a small, well-secured room. The cable is 
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attached to something big and strong, such as a massive steel grid 
bolted into the wall. Early cable technicians were sometimes startled 
to see their cables suddenly jerk loose from their moorings inside the 
station - yanking the guts out of expensive pieces of equipment - and 
disappear in the direction of the ocean, where a passing ship had 
snagged them. 

From holes in the floor, the cables pass up into boxes where 
all the armor and insulation are stripped away from them and 
where the tubular power lead surrounding the core is connected 
to the electrical service (7,500 volts in the case of FLAG) that powers 
the repeaters out in the middle of the ocean. Its innards then con- 
tinue, typically in some kind of overhead wiring plenum (a minia- 
ture catwalk suspended from the ceiling) into the Big Room Full of 

Е Expensive Stuff. 
| The Big Room Full of 
Expensive Stuff is at 
least 25 meters on a side 
and commonly has a 
floor made of removable, 
perforated plates covering 
plenums through which 
wires can be routed, an 
| overhead grid of open 
plenums from which wires 
descend like jungle vines, 
\ ог both. Most of the room is 
occupied by equipment racks arranged in parallel rows (think of the 
stacks at a big library). The racks are tall, well over most people's 
heads, and their insides are concealed and protected by face plates 
bearing corporate logos: AT&T, Alcatel, Fujitsu. In the case of an 
optical cable like FLAG, they contain the Light Terminal: the gear 
that converts the 1,558-nanometer signal lasers coming down the 
fiber strands into digits within an electrical circuit, and vice versa. 
The Light Terminal is contained within a couple of racks that, taken 
together, are about the size of a refrigerator. 

All the other racks of gear filling the room cope with the unfath- 
omable hassles associated with trying to funnel that many bits into 
and out of the fiber. In the end, that gear is, of course, connected to 
the local telecommunications system in some way. Hence one com- 
monly sees microwave relay towers on top of these buildings and lots 
of manholes in the streets around them. One does not, however, see 
a lot of employees, because for the most part this equipment runs 
itself. Every single circuit board in every slot of every level of every 
rack in the whole place has a pair of copper wires coming out of it 
to send an alarm signal in the event that the board fails. Like tiny 
rivulets joining together into a mighty river, these come together into 
bundles as thick as your leg that snake beneath the floor plates to an 
alarm center where they are patched into beautiful rounded clear 
plastic cases enclosing grids of interconnect pins. From here they are 
tied into communications lines that run all the way to Tokyo so that 
everything on the premises can be monitored remotely during nights 
and weekends. Ninomiya is staffed with nine employees and Miura, 
FLAG's other Japanese landing point, only one. 

With one notable exception, the hacker tourist sees no particular 
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evidence that any of this has the slightest thing to do with communi- 
cations. It might as well be the computer room at a big university or 
insurance company. The one exception is a telephone handset hang- 
ing on a hook on one of the equipment racks. The handset is there, 
but there’s no keypad. Above it is a sign bearing the name of a city 
far, far away. “Ha, ha!” I said, the first time I saw one of these, “that’s 
for talking to the guy in California, right?” To my embarrassment, my 
tour guides nodded yes. Each cable system has something called the 
order wire, which enables the technicians at opposite ends of the 
cable to talk to each other. At a major landing station you will see 
several order wires labeled with the names of exotic-sounding cities 
on the opposite side of the nearest large body of water. 

That is the bare minimum that you will see at any cable station. 
At Ninomiya you see a bit more, and therein lies something of a tale. 

Ninomiya is by far the oldest of KDD’s seven cable landing sta- 
tions, having been built in 1964 to land TPC-1, which connected 
Japan to Guam and hence to the United States. Unlike many of 
ЕАС? other landing sites, which are still torn up by backhoe tracks, 
it is surrounded by perfectly maintained gardens marred only by 
towering gray steel poles with big red lights on them aimed out 
toward the sea in an attempt to dissuade mariners from dropping 
anchor anywhere nearby. Ninomiya served as a training ground for 
Japanese cable talent. Some of the people who learned the trade 
there are among the top executives in KDD’s hierarchy today. 

During the 1980s, when Americans started to get freaked out about 
Japan again, we heard a great deal about Japanese corporations’ 
patient, long-term approach to R&D and how vastly superior it was 
to American companies’ stupid, short-term approach. Since Amer- 
ican news media are at least as stupid and short-term as the big 
corporations they like to bitch about, we have heard very little fol- 
low-up to such stories in recent years, which is kind of disappointing 
because I was sort of wondering how it was all going to turn out. But 
now the formerly long-term is about to come due. 

By the beginning of the 1980s, the generation of cable-savvy KDD 
men who had cut their teeth at Ninomiya had reached the level 
where they could begin diverting corporate resources into R&D pro- 
grams. Tohru Ohta, who today is the executive vice president of KDD, 
managed to pry some money loose and get it into the hands of a pro- 
tégé, Dr. Yasuhiko Niiro, who launched one of those vaunted far- 
sighted Japanese R&D programs at Ninomiya. The terminal building 
for TPC-1, which had been the center of the Japanese international 
telecommunications network in 1964, was relegated to a laboratory 
for Niiro. The goal was to make KDD a player in the optical-fiber 
submarine cable manufacturing business. 

Such a move was not without controversy in the senior ranks of 
KDD, who had devoted themselves to a very different corporate mis- 
sion. In 1949, when Japan was still being run by Douglas MacArthur 
and the country was trying to dig out from the rubble of the war, 
Nippon Telephone & Telegraph (NT&T) split off its international 
department into a new company called Kokusai Denshin Denwa Co., 
Ltd. (KDD), which means International Telegraph & Telephone. KDD 
was much smaller and more focused than NT&T, and this was for a 
reason: Japan's international communications system was a sham- 
bles, and nothing was more important to the country's economic 
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recovery than that it be rehabilitated as quickly as possible. The 
hope was that KDD would be more nimble and agile than its lum- 
bering parent and get the job done faster. 

This strategy seems to have more or less worked. Obviously, Japan 
has succeeded in the world of international business. It is connected 
to the United States by numerous transpacific cables; lines to the 
outside world are plentiful. Of course, since KDD enjoyed monopoly 
status for a long time, the fact that these lines are plentiful has never 
led to their being cheap. Still, the system worked. Like much else 
that worked in Japan's postwar economy, it succeeded, in those early 
years, precisely insofar as it worked hand-in-glove with American 
companies and institutions. AT&T, in other words. 

Unlike the United States or France or Great Britain, Japan was 
never much of a player in the submarine cable business back in the 
prewar days, and so Ohta's and Niiro's notion of going into head-to- 
head competition against AT&T, its postwar sugar daddy, might have 
seemed audacious. KDD had customarily been so close to AT&T that 
many Japanese mocked it cruelly. AT&T is the sumo champion, they 
said, and KDD is its koshi-ginchaku, its belt-holding assistant. The 
word literally means waist purse but seems to have rude connota- 
tions along the lines of jockstrap carrier. 

Against all of that, the only thing that Ohta and Niiro had to go on 
was the fact that their idea was a really, really good one. Building 
cables is just the kind of thing that Japanese industry is good at: a 
highly advanced form of manufacturing that requires the very best 
quality control. Cables and repeaters have to work for at least 25 
years under some really unpleasant conditions. 

KDD Submarine Cable Systems (KDD-SCS) built its first optical 
fiber submarine cable system, TPC-5, in 1989 and will soon have 
more than 100,000 kilometers of cable in service worldwide. It 
designs and holds the patents on the terminal equipment that we 
saw at Ninomiya, though the equipment itself is manufactured by 
electronics giants like Toshiba and NEC. KDD-SCS is building some 
of the cable and repeaters that make up FLAG, and AT&T-SSI is 
building the rest. A problem has already surfaced in the AT&T 
repeaters - they switched to a different soldering technique which 
turns out to be not such a good idea. Eleven of the repeaters that 
AT&T made for FLAG have this problem, and all of them are lying 
on the bottom of oceans with bits running through them - for now. 
FLAG and AT&T are still studying this problem and trying to decide 
how to resolve it. Still, everyone in the cable business knows what 
happened - it has to be considered a major win for KDD-SCS. 

So when KDD threw some of its resources into one of those 
famous far-sighted long-range Japanese R&D programs, it paid off 
beautifully. In the field of submarine cable systems, the lowly assis- 
tant has taught the sumo champion a lesson and sent him reeling 
back - not quite out of the ring, but certainly enough to get his atten- 
tion. How, you might ask, is the rest of KDD doing? 

The answer is that, like most other PTTs, it's showing its age. 
Even the tactful Japanese are willing to admit 
that they have performed poorly in the world 
of international telecommunications compared 
to other countries. Non-Japanese will tell you 
the same thing more enthusiastically. 
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The telco deregulation wars have begun in Japan as they have 
almost everywhere else, and KDD now has competitors in the form 
of International Digital Communications Inc. (IDC), which owns the 
Miura station, the other FLAG landing spot. In order to succeed in 
this competition, KDD needs to invest a lot of money, but the very 
smallness that made it such a good idea in 1949 puts it at a disad- 
vantage when large amounts of capital are needed. 

Just as Ninomiya is a generic cable landing, so KDD is something 
of a generic PTT, facing many of the same troubles that others do. 
For example: the Japanese telecommunications ministry continues 
to set rates at an artificially high level. At first blush, this would 
seem to help KDD by making it much more difficult for upstarts like 
IDC to compete with them. But in fact it has opened the door to an 
unexpected form of competition: callback. 

Callback and Kallback are registered trademarks of Seattle-based 
International Telcom Ltd. (ITL), but, like band-aid and kleenex, tend 
to be used in a generic way by people overseas. The callback 
concept is based on the fact that it’s much cheaper 
to call Japan from the US than it is to call the US 
from Japan. Subscribers to a callback service are 
given a phone number in the US. When they want 
to make a call, they dial that number, wait for it 
to ring once, and then hang up so they won't be 
charged for the call. In the jargon of the callback world, this 
is the trigger call. A system in the US then calls them back, giving 
them a cheap international line, and once that is accomplished, it's 
an easy matter to shunt the call elsewhere: to a number in the States 
or in any other country in the world. 

Any phone call made between two countries is subject to a so- 
called settlement charge, which is assessed on a per-minute basis. 
The amount of the settlement charged is fixed by an agreement 
between the two countries' PTTs and generally provides a barometer 
of their relative size and power. So, for example, when working out 
the deal with Denmark, Pakistan might say, *Hey, Danes are rich, 
and we don't really care whether they call us or not, and they have 
no particular leverage over us - so POW!" and insist on a high settle- 
ment charge - say $4 per minute. But when negotiating against 
AT&T, Pakistan might agree to a lower settlement charge - say $1 
per minute. 

Settlement charges have long been a major source of foreign 
exchange for developing countries' PTTs and hence for their govern- 
ments and any crooked officials who may be dipping into the money 
stream. In some underdeveloped nations, they have been the major - 
verging on the only - source of such income. But not for long. 

Nowadays, a Dane who makes lot of international calls will sub- 
scribe to a service such as ITL’s Kallback. He makes a trigger call to 
Kallback's computer in Seattle, which, since it is an incomplete call, 
costs him nothing. The computer phones him back within a few sec- 
onds. He then punches in the number he wants to call in Pakistan, 
and the computer in Seattle places the call for him and makes the 
connection. Since Pakistan's PTT has no way to know that the call 
originates in Denmark, it assesses the lower AT&T settlement 
charge. The total settlement charge ends up being much less than 
what the Dane would have paid if he'd dialed Pakistan directly. In 
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other words, two calls from the US, one to point A and one to point 
B, are cheaper than one direct call from point A to point B. 

KDD, like many other PTTs around the world, has tried to crack 
down on callback services by compiling lists of the callback numbers 
and blocking calls to those numbers. When I talked to Eric Doescher, 
ITU's director of marketing, I expected him to be outraged about such 
attacks. But it soon became evident that if he ever felt that way, he 
long ago got over it and now views all such efforts with jaded amuse- 
ment. “In Uganda,” he said, “the PTT blocked all calls to the 206 
area code. So we issued numbers from different area codes. In Saudi 
Arabia, they disabled touch-tones upon connection so our users were 
unable to place calls when the callback arrived - so we instituted a 
sophisticated voice recognition system - customer service reps who 
listened to our customers speaking the number and keyed it into the 
system.” In Canada, a bizarre situation developed in which calls from 
the Yukon and Northwest Territories to the big southeastern cities 
like Ottawa and Toronto were actually cheaper - by a factor of three 
- when routed through Seattle than when dialed directly. In response 
to the flood of Kallback traffic, Canada's Northern Telecom had 
human operators monitor phone calls, listening for the distinctive 
pattern of a trigger call: one ring followed by a hang-up. They then 
blocked calls to those numbers. So ITL substituted a busy signal for 
the ringing sound. Northern Telecom, unwilling to block calls to 
every phone in the US that was ever busy, was checkmated. 

In most countries, callback services inhabit a gray area. Saudi 
Arabia and Kenya occasionally run ads reminding their people that 
callback is illegal, but they don't try to enforce the law. China has 
better luck with enforcement because of its system of informants, but 
it doesn't bother Western businesspeople, who are the primary users. 
Singapore has legalized them on the condition that they don't adver- 
tise. In Italy, the market is so open that ITL is about to market a debit 
card that enables people to use the service from any pay phone. 

So settlement charges have backfired on the telcos of many coun- 
tries. Originally created to coddle these local monopolies, they've 
now become a hazard to their existence. 

KDD carries all the baggage of an old monopoly: it works in con- 
junction with a notoriously gray and moribund government agency, 
it still has the bad customer-service attitude that is typical of monop- 
olies, and it has the whole range of monopoly PR troubles too. Any 
competitive actions that it takes tend to be construed as part of a sin- 
ister world domination plot. So KDD has managed to get the worst of 
both worlds: it is viewed both as a big sinister monopoly and as a 
cringing sidekick to the even bigger and more sinister AT&T. 

Michio Kuroda is a KDD executive who negotiates deals relating 
to submarine cables. He tells of a friend of his, a KDD employee who 
went to the United States two decades ago to study at a university 
and went around proudly announcing to his new American acquain- 
tances that he worked for a monopoly. Finally, some kind soul took 
him aside and gently broke the news to him that, in America, 
monopoly was an ugly word. 

Now, 20 years later, Kuroda claims that KDD has come around; it 
agrees now that monopoly is an ugly word. KDD's detractors will say 
that this is self-serving, but it rings true to this reporter. It seems 
clear that a decision has been made at the highest levels of KDD that 
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it’s time to stop looking backward and start to compete. As KDD is 
demonstrating, fat payrolls can be trimmed. Capital can be raised. 
Customer service can be improved, prices cut, bad PR mended. The 
biggest challenge that KDD faces now may stem from a mistake that 
it made several years ago: it decided not to land FLAG. 


35? 11.535' N, 139? 36.995' E 
IDC Cable Landing Station, 
Miura, Japan 


The Miura station of IDC, or International 
Digital Communications Inc., looks a good deal like KDD's Ninomiya 
station on the inside, except that its equipment is made by Fujitsu 
instead of KDD-SCS. At first approximation, you might think of IDC 
as being the MCI of Japan. Originally it specialized in data transmis- 
sion, but now that deregulation has arrived it is also a long-distance 
carrier. This, by the way, is a common pattern in Asian countries 
where deregulation is looming: new companies will try to kick out a 
niche for themselves in data or cellular markets and hold on by their 
toenails until the vast long-distance market opens up to them. Any- 
one in Japan can dial an international call over IDC’s network by 
dialing the prefix 0061 instead of 001 for KDD. The numerical 
prefixes of various competing long-distance companies are slapped 
up all over Tokyo on signs and across rear windows of taxicabs in a 
desperate attempt to get a tiny edge in mindshare. 

Miura's outer surroundings are quite different from Ninomiya's. 
Ninomiya is on a bluff in the middle of a town, and the beach below 
it is a narrow strip of sand chockablock with giant concrete tetra- 
pods, looking like vastly magnified skeletons of plankton and intended 
to keep waves from washing up onto the busy coastal highway that 
runs between the beach and the station. Miura, by contrast, is a 
resort area with a wide beach lined with seasonal restaurants. When 
we were there we even saw a few surfers, hunting for puny waves 
under a relentless rain, looking miserable in black wetsuits. The 
beach gives way to intensively cultivated farmland. 

Miura is the Japan end of NPC, the Northern Pacific Cable, which 
links it directly to Pacific City, Oregon, with 8,580 kilometers of sec- 
ond-generation optical fiber (it carries three fiber pairs, each of 
which handles 420 Mbps). Miura also lands APC, the Asia-Pacific 
Cable, which links it to Hong Kong and Singapore, and by means of 
a short cable under Tokyo Bay it is connected to KDD's Chikura sta- 
tion, which is a major nexus for transpacific and East Asian cables. 

When FLAG first approached KDD with its wild scheme to build 
a privately financed cable from England to Japan, there were plenty 
of reasons for KDD to turn it down. The US Commerce 
Department was pressuring KDD to accept FLAG, 
but AT&T was against it. KDD was now caught 
between fwo sumo wrestlers trying to push it oppo- 
site ways. Also in the crowded ring was Japan's 
telecommunications ministry, which maintained 
that plenty of bandwidth already existed and that 
FLAG would somehow create a glut on the market. 
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Again, this attitude is probably difficult for the hacker tourist or any 
other Net user to comprehend, but it seems to be ubiquitous among 
telecrats. 

Finally, KDD saw advantages in the old business model in which 
cables are backed, and owned, by carriers - it likes the idea of own- 
ing a cable and reaping profits from it rather than allowing a bunch 
of outside investors to make all the money. 

For whatever reasons, KDD declined FLAG’s invitation, so FLAG 
made overtures to IDC, which readily agreed to land the cable at its 
Miura station, where it could be cross-connected with NPC. 

A similar scenario played out in Korea, by the way, where Korea 
Telecom, traditionally a loyal member of the AT&T family, turned 
FLAG down at first. FLAG approached a competitor named Dacom, 
and, faced with that threat, Korea Telecom changed its mind and 
decided to break with AT&T and land FLAG after all. But in Japan, 
KDD, perhaps displaying more loyalty than was good for it, held the 
line. Miura became FLAG's Japanese landing station by default - a 
huge coup for IDC, which could now route calls to virtually any- 
where in the world directly from its station. 

All of this happened prior to a major FLAG meeting in Singapore 
in 1992, which those familiar with the project regard as having been 
a turning point. At this meeting it became clear that FLAG was a 
serious endeavor, that it really was going to happen. Not long after- 
ward, AT&T decided to adopt an “if you can't beat ’em, join ’em” 
strategy toward FLAG, which eventually led to it and KDD Sub- 
marine Cable Systems getting the contract to build FLAG's cable and 
repeaters. (AT&T-SSI is supplying 64 percent of the cable and 59 
percent of the repeaters, and KDD-SCS is supplying the rest.) This 
was a big piece of good news for KDD-SCS, the competitive-minded 
manufacturer, but it put KDD the poky long-distance company in the 
awkward, perhaps even absurd situation of supplying the hardware 
for a project that it had originally opposed and that would end up 
being a cash cow for its toughest competitor. 

So KDD changed its mind and began trying to get in on FLAG. 
Since FLAG was already coming ashore at a station owned by IDC, 
this meant creating a second landing in Japan, at Ninomiya. In no 
other country would FLAG have two landings controlled by two dif- 
ferent companies. For arcane contractual reasons, this meant that all 
of the other 50-odd carriers involved in FLAG would have to give 
unanimous consent to the arrangement, which meant in practice 
that IDC had veto power. At a ceremony opening a new KDD-SCS 
factory on Ky ush u, executives from KDD and IDC met to discuss the 
idea. IDC agreed to let KDD in, in exchange for what people on both 
sides agree were surprisingly reasonable conditions. 

At first blush it might seem as though IDC was guilty of valuing 
harmony and cooperation over the preservation of shareholder 
value - a common charge leveled against Japanese corporations by 
grasping and peevish American investors. Perhaps there was some 
element of this, but the fact is that IDC did have good reasons for 
wanting FLAG connected to KDD's network. KDD's Ninomiya station 
is scheduled to be the landing site for TPC-5, a megaproject of the 
same order of magnitude as FLAG: 25,000 kilometers of third-gener- 
ation optical fiber cable swinging in a vast loop around the Pacific, 
connecting Japan with the West Coast of the US. With both FLAG 
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and TPC-5 literally coming into the same room at Ninomiya, it 
would be possible to build a cross-connect between the two, effec- 
tively extending FLAG's reach across the Pacific. This would add a 
great deal of value to FLAG and hence would be good for IDC. 

In any case, the deal fell through because of a strong anti-FLAG 
faction within KDD that could not tolerate the notion of giving any 
concessions whatever to IDC. There it stalemated until FLAG man- 
aged to cut a deal with China Telecom to run a full-bore 10.6 Gbps 
spur straight into Shanghai. While China has other undersea cable 
connections, they are tiny compared with FLAG, which is now set to 
be the first big cable, as well as the first modern Internet connection, 
into China. 

At this point it became obvious that KDD absolutely had to get in 
on the FLAG action no matter what the cost, and so it returned to 
the bargaining table - but this time, IDC, sensing that it had an over- 
poweringly strong hand, wanted much tougher conditions. Even- 
tually, though, the deal was made, and now jumpsuited workers are 
preparing rooms at both Ninomiya and Miura to receive the new 
equipment racks, much like expectant parents wallpapering the 
nursery. At Ninomiya, an immense cross-connect will be built 
between FLAG and TPC-5, and Miura will house a cross-connect 
between FLAG and the smaller NPC cable. 

The two companies will end up on an equal footing as far as FLAG 
is concerned, but the crucial strategic misstep has already been 
made by KDD: by letting IDC be the first to land FLAG, it has given 
its rival a chance to acquire a great deal of experience in the busi- 
ness. It is not unlike the situation that now exists between AT&T, 
which used to be the only company big and experienced enough to 
put together a major international cable, and Nynex, which has now 
managed to get its foot in that particular door and is rapidly gaining 
the experience and contacts needed to compete with AT&T in the 
future. 


Dr. Wildman Whitehouse and his 5-foot-long induction coils were 
the first hazard to destroy a submarine cable but hardly the last. It 
sometimes seems as though every force of nature, every flaw in the 
human character, and every biological organism on the planet is 
engaged in a competition to see which can sever the most cables. 
The Museum of Submarine Telegraphy in Porthcurno, England, has 
a display of wrecked cables bracketed to a slab of wood. Each is 
labeled with its cause of failure, some of which sound dramatic, 
some cryptic, some both: trawler maul, spewed core, intermittent 
disconnection, strained core, teredo worms, crab’s nest, perished 
core, fish bite, even “spliced by Italians.” The teredo worm is like a 
science fiction creature, a bivalve with a rasp-edged shell that it uses 
like a buzz saw to cut through wood - or through submarine cables. 
Cable companies learned the hard way, early on, that it likes to eat 
gutta-percha, and subsequent cables received a helical wrapping of 
copper tape to stop it. 

A modern cable needn’t be severed to stop working. More fre- 
quently, a fault in the insulation will allow seawater to leak in and 
reach the copper conductor that carries power to the repeaters. The 
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optical fibers are fine, but the repeater stops working because its 
power is leaking into the ocean. The interaction of electricity, sea- 
water, and other chemical elements present in the cable can produce 
hydrogen gas that forces its way down the cable and chemically 
attacks the fiber or delicate components in the repeaters. 

Cable failure can be caused by any number of errors in installation 
or route selection. Currents, such as those found before the mouths of 
rivers, are avoided. If the bottom is hard, currents will chafe the cable 
against it - and currents and hard bottoms frequently go together 
because currents tend to scour sediments away from the rock. If the 
cable is laid with insufficient slack, it may become suspended 
between two ridges, and as the suspended part rocks back and forth, 
the ridges eventually wear through the insulation. Sand waves move 
across the bottom of the ocean like dunes across the desert; these can 
surface a cable, where it may be bruised by passing ships. Anchors 
are a perennial problem that gets much worse during typhoons, 
because an anchor that has dropped well away from a cable may be 
dragged across it as the ship is pushed around by the wind. 

In 1870, a new cable was laid between England 
and France, and Napoleon III used it to send a con- 
gratulatory message to Queen Victoria. Hours later, 
a French fisherman hauled the cable up into his 
boat, identified it as either the tail of a sea monster 
or a new species of gold-bearing seaweed, and cut 
off a chunk to take home. Thus was inaugurated an almost 
incredibly hostile relationship between the cable industry and fisher- 
men. Almost anyone in the cable business will be glad, even eager, to 
tell you that since 1870 the intelligence and civic responsibility of 
fisherman have only degraded. Fishermen, for their part, tend to see 
everyone in the cable business as hard-hearted bluebloods out to 
screw the common man. 

Most of the fishing-related damage is caused by trawlers, which 
tow big sacklike nets behind them. Trawlers seem designed for the 
purpose of damaging submarine cables. Various types of hardware 
are attached to the nets. In some cases, these are otter boards, which 
act something like rudders to push the net's mouth open. When bot- 
tom fish such as halibut are the target, a massive bar is placed across 
the front of the net with heavy tickler chains dangling from it; these 
flail against the bottom, stirring up the fish so they will rise up into 
the maw of the net. 

Mere impact can be enough to wreck a cable, if it puts a leak in the 
insulation. Frequently, though, a net or anchor will snag a cable. If 
the ship is small and the cable is big, the cable may survive the 
encounter. There is a type of cable, used up until the advent of opti- 
cal fiber, called 21-quad, which consists of 21 four-bundle pairs of 
cable and a coaxial line. It is 15 centimeters in diameter, and a single 
meter of it weighs 46 kilograms. If a passing ship should happen to 
catch such a cable with its anchor, it will follow a very simple proce- 
dure: abandon it and go buy a new anchor. 

But modern cables are much smaller and lighter - a mere 0.85 kg 
per meter for the unarmored, deep-sea portions of the FLAG cable - 
and the ships most apt to snag them, trawlers, are getting bigger and 
more powerful. Now that fishermen have massacred most of the fish 
in shallower water, they are moving out deeper. Formerly, cable was 
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plowed into the bottom in water shallower than 1,000 meters, which 
kept it away from the trawlers. Because of recent changes in fishing 
practices, the figure has been boosted to 2,000 meters. But this 
means that the old cables are still vulnerable. 

When a trawler snags a cable, it will pull it up off the seafloor. 
How far it gets pulled depends on the weight of the cable, the amount 
of slack, and the size and horsepower of the ship. Even if the cable is 
not pulled all the way to the surface, it may get kinked - its mini- 
mum bending radius may be violated. If the trawler does succeed in 
hauling the cable all the way up out of the water, the only way out of 
the situation, or at least the simplest, is to cut the cable. Dave Hand- 
ley once did a study of a cable that had been suddenly and mysteri- 
ously severed. Hauling up the cut end, he discovered that someone 
had sliced through it with a cutting torch. i 

There is also the obvious threat of sabotage by a hostile govern- 
ment, but, surprisingly, this almost never happens. When cypher- 
punk Doug Barnes was researching his Caribbean project, he spent 
some time looking into this, because it was exactly the kind of threat 
he was worried about in the case of a data haven. Somewhat to his 
own surprise and relief, he concluded that it simply wasn't going to 
happen. “Cutting a submarine cable," Barnes says, “is like starting a 
nuclear war. It's easy to do, the results are devastating, and as soon 
as one country does it, all of the others will retaliate.” 

Bert Porter, a Cable & Wireless cable-laying veteran who is now a 
freelancer, was beachmaster for the Tong Fuk lay. He was on a ship 
that laid a cable from Hong Kong to Singapore during the late 1960s. 
Along the way they passed south of Lan Tao Island, and so the view 
from Tong Fuk Beach is a trip down memory lane for him. *The 
repeater spacing was about 18 miles,” he says, “and so the first 
repeater went into the water right out there. Then, a few days later, 
the cable suddenly tested broken.” In other words, the shore station 
in Hong Kong had lost contact with the equipment on board Porter's 
cable ship. In such cases it's easy to figure out roughly where the 
break occurred - by measuring the resistance in the cable's conduc- | 
tors - and they knew it had to be somewhere in the vicinity of the 
first repeater. “So we backtracked, pulling up cable, and when we 
got right out there,” he waves his hand out over the bay, “we discov- 
ered that the repeater had simply been chopped out." He holds his 
hands up parallel, like twin blades. *Apparently the Chinese were 
curious about our repeaters, so they thought they'd come out and 
get one.” ) 

As the capacity of optical fibers climbs, so does the economic 
damage caused when the cable is severed. FLAG makes its money by 
selling capacity to long-distance carriers, who turn around and resell 
it to end users at rates that are increasingly determined by what the 
market will bear. If FLAG gets chopped, no calls get through. The 
carriers’ phone calls get routed to FLAG's competitors (other cables 
or satellites), and FLAG loses the revenue represented by those calls 
until the cable is repaired. The amount of revenue it loses is a func- ` 
tion of how many calls the cable is physically capable of carrying, 
how close to capacity the cable is running, and what prices the mar- 
ket will bear for calls on the broken cable segment. In other words, 
a break between Dubai and Bombay might cost FLAG more in 
revenue loss than a break between Korea and Japan if calls between 
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Dubai and Bombay cost more. 

The rule of thumb for calculating revenue loss works like this: for 
every penny per minute that the long distance market will bear on a 
particular route, the loss of revenue, should FLAG be severed on that 
route, is about $5,000 a minute. So if calls on that route are a dime a 
minute, the damage is $50,000 a minute, and if calls are a dollar a 
minute, the damage is almost a third of a million dollars for every 
minute the cable is down. Upcoming advances in fiber bandwidth 
may push this figure, for some cables, past the million-dollar-a- 
minute mark. 

Clearly, submarine cable repair is a good business to be in. Cable 
repair ships are standing by in ports all over the world, on 24-hour 
call, waiting for a break to happen somewhere in their neighbor- 
hood. They are called agreement ships. Sometimes, when nothing 
else is going on, they will go out and pull up old abandoned cables. 
The stated reason for this is that the old cables present a hazard to 
other ships. However, if you do so much as raise an eyebrow at this 
explanation, any cable man will be happy to tell you the real reason: 
whenever a fisherman snags his net on anything - a rock, a wreck, 
or even a figment of his imagination - he will go out and sue what- 
ever company happens to have a cable in that general vicinity. The 
cable companies are waiting eagerly for the day when a fisherman 
goes into court claiming to have snagged his nets on a cable, only to 
be informed that the cable was pulled up by an agreement ship years 
before. 


In which the Hacker Tourist delights in Cairo, the 
Mother of the World. Alexandria, the former Hacker 
Headquarters of the planet. The lighthouse, the 
libraries, and other haunts of ancient nerds and geeks. 
Profound significance of intersections. Travels 
on the Desert Road. Libya's contact with the outside 
world rudely severed - then restored! Engineer 
Musalam and his planetary information nexus. 


The vitally important concept of Slack. 


31? 12.841' N, 29? 53.169' E 
Site of the Pharos lighthouse, 


Alexandria, Egypt 


Having stood on the beach of Miura watching 
those miserable-but-plucky Japanese surfers, the hacker tourist 
had reached FLAG's easternmost extreme, and there was nothing 
to do except turn around and head west. Next stop: Egypt. 
No visit to Egypt is complete without a stop in Cairo, but that city, 


WIRED DECEMBER 1996 


the pinnacle of every normal tourist's traveling career, is strangely 
empty from a hacker tourist point of view. Its prime attraction, of 
course, is the pyramids. We visited them at five in the morning dur- 
ing a long and ultimately futile wait for the Egyptian military to give 
us permission to rendezvous with FLAG's cable-laying ship in the 
Gulf of Suez. To the hacker, the most interesting thing about the 
Pyramids is their business plan, which is the simplest and most 
effective ever devised: 

(1) Put a rock on top of another rock. 

(2) Repeat (1) until gawkers arrive. 

(5) Separate them from their valuables by all conceivable means. 

By contrast, normal tourist guidebooks have nothing good to say 
about Alexandria; it's as if the writers got so tired of marveling at 
Cairo and Upper Egypt that they had to vent their spleen some- 
where. Though a town was here in ancient times, Alexandria per se 
was founded in 552 BC by Alexander the Great, which makes it a 
brand-new city by Egyptian standards. There is almost no really old 
stuff in Alexandria at all, but the mere memory of the landmarks 
that were here in its heyday suffice to make it much more important 
than Cairo from the weirdly distorted viewpoint of the hacker 
tourist. These landmarks are, or were, the lighthouse and the 
libraries. 

The lighthouse was built on the nearby island of Pharos. Neither 
the building nor even the island exists any more. Pharos was eventu- 
ally joined to the mainland by a causeway, which fattened out into 
a peninsula and became a minuscule bump on the scalp of Africa. 
The lighthouse was an immense structure, at some 120 meters the 
tallest building in the world for many centuries, and contained as 
many as 500 rooms. Somewhere in its upper stories a fire burned 
all night long, and its light was reflected out across the Mediter- 
ranean by some kind of rotating mirror or prism. This was a fine bit 
of ancient hacking in and of itself, but according to legend, the optics 
also had magnifying properties, so that observers peering through it 
during the daytime could see ships too distant to be perceived by 
the naked eye. 

According to legend, this feature made Alexandria immune to 
naval assault as long as the lighthouse remained standing. According 
to another yarn, a Byzantine emperor spread a rumor that the trea- 
sure of Alexander the Great had been hidden within the lighthouse's 
foundation, and the unbelievably fatuous local caliph tore up the 
works looking for it, putting Pharos out of commission and leading 
to a military defeat by the Byzantine Empire. 

Some combination or other of gullible caliphs, poor maintenance, 
and earthquakes eventually did fell the lighthouse. Evidently it top- 
pled right into the Mediterranean. The bottom of the sea directly 
before its foundations is still littered with priceless artifacts, which 
are being catalogued and hauled out by French archaeologists using 
differential GPS to plot their findings. They work in the shadow of a 
nondescript fortress built on the site by a later sultan, Qait Bey, who 
pragmatically used a few chunks of lighthouse granite to beef up the 
walls - just another splinter under the fingernails of the historical 
preservation crowd. 

You can go to the fortress of Qait Bey now and stare out over the 
ocean and get much the same view that the builders of the light- 
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house enjoyed. They must have been able to see all kinds of weird- 
ness coming over the horizon from Europe and western Asia. The 
Mediterranean may look small on a world map, but from Pharos its 
horizon seems just as infinite as the Pacific seen from Miura. Back 
then, knowing how much of the human world was around the 
Mediterranean, the horizon must have seemed that much more vast, 
threatening, and exciting to the Alexandrians. 

Building the lighthouse with its magic lens was a way of enhanc- 
ing the city's natural capability for looking to the north, which made 
it into a world capital for many centuries. It's when a society plun- 
ders its ability to look over the horizon and into the future in order 
to get short-term gain - sometimes illusory gain - that it begins a 
long slide nearly impossible to reverse. 

The collapse of the lighthouse must have been astonishing, like 
watching the World Trade Center fall over. But it took only a few sec- 
onds, and if you were looking the other way when it happened, you 
might have missed it entirely - you'd see nothing but blue breakers 
rolling in from the Mediterranean, hiding a field of ruins, quickly 
forgotten. 


31? 11.738' N, 29° 54.108' E 
Intersection of El Horreya and 


El Nabi Daniel, 


Alexandria, Egypt 
Alexandria is most famous for having been the site of the ancient 
library. This was actually two or more different libraries. The first 
one dates back to the city’s early Ptolemaic rulers, who were 
Macedonians, not Egyptians. It was modeled after the Lyceum of 
Aristotle, who, between other gigs, tutored Alexander the Great. Back 
in the days when people moved to information, instead of vice versa, 
this library attracted most of the most famous smart people in the 
world: the ultimate hacker, Archimedes; the father of geometry, 
Euclid; Eratosthenes, who was the first person to calculate the cir- 
cumference of the earth, by looking at the way the sun shone down 
wells at Alexandria and Asw an. He also ran the library for a while 
and took the job seriously enough that when he started to go blind in 
his old age, he starved himself to death. In any event, this library 
was burned out by the Romans when they were adding Egypt to their 
empire. Or maybe it wasn’t. It’s inherently difficult to get reliable 
information about an event that consisted of the destruction of all 
recorded information. 

The second library was called the Library of Cleopatra and was 
built around a couple of hundred thousand manuscripts that were 
given to her by Marc Antony in what was either a magnificent ges- 
ture of romantic love or a shrewd political maneuver. Mare Antony 
suffered from what we would today call “poor impulse control,” so 
the former explanation is more likely. This library was wiped out by 
Christians in AD 391. Depending on which version of events you 
read, its life span may have overlapped with that of the first library 
for a few years, a few decades, or not at all. 

Whether or not the two libraries ever existed at the same time, 
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the fact remains that between about 500 BC and 
AD 400, Alexandria was by far the world capital of 
high-quality information. It must have had much in com- 
mon with the MIT campus or Stanford in Palo Alto of more recent 
times: lots of hairy smart guys converging from all over the world to 
tinker with the lighthouse or to engage in pursuits that must have 
been totally incomprehensible to the locals, such as staring down 
wells at high noon and raving about the diameter of the earth. 

The main reason that writers of tourist guidebooks are so cheesed 
off at Alexandria is that no vestige of the first library remains - not 
even a plaque stating “The Library of Alexandria was here.” If you 
want to visit the site, you have to do a bit of straightforward detective 
work. Ancient Alexandria was laid out on a neat, regular grid pattern 
- just the kind of thing you would expect of a place populated by 
people like Euclid. The main east-west street was called the Canopic 
Way, and the main north-south street, running from the waterfront 
toward the Sahara Desert, was called the Street of the Soma. The 
library is thought to have stood just south of their intersection. 

Though no buildings of that era remain, the streets still do, and so 
does their intersection. Currently, the Canopic Way is called El 
Horreya Avenue, and the Soma is called El Nabi Daniel Street, 
though if you don't hurry, they may be called something else when 
you arrive. 

We stayed at the Cecil Hotel, where Nabi Daniel hits the water- 
front. The Cecil is one of those British imperial-era hotels fraught 
with romance and history, sort of like the entire J. Peterman catalog 
rolled into one building. British Intelligence was headquartered 
there during the war, and there the Battle of El Alamein was 
planned. 

Living as they do, however, in a country choked with old stuff, the 
Egyptians have adopted a philosophy toward architecture that is best 
summed up by the phrase: *What have you done for me lately?" 
From this point of view, the Cecil is just another old building, and 
it's not even particularly old. As if to emphasize this, the side of the 
hotel where we stayed was covered with a rude scaffolding (sticks 
lashed together with hemp) aswarm with workers armed with 
sledgehammers, crowbars, chisels, and the like, who spent all day, 
every day, bellowing cheerfully at each other (demolition workers are 
the jolliest men in every country), bashing huge chunks of masonry 
off the top floor and simply dropping them - occasionally crushing 
an air conditioner on some guest's balcony. It was a useful reminder 
that Egyptians feel no great compulsion to tailor their cities to the 
specifications of guidebook writers. 

This fact can be further driven home by walking south on Nabi 
Daniel and looking for the site of the Library of Alexandria. It is now 
occupied by office buildings probably not more than 100, nor less 
than 50, years old. Their openings are covered with roll-up steel 
doors, and their walls decorated with faded signs. One of them 
advertises courses in DOS, Lotus, dBase, COBOL, and others. Not far 
away is a movie theater showing Forbidden Arsenal: In the Line of 
Duty 6, starring Cynthia Khan. 

The largest and nicest building in the area is used by an insurance 
company and surrounded by an iron fence. The narrow sidewalk out 
front is blocked by a few street vendors who have set up their wares 
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in such a way as to force pedestrians out into the street. One of them 
is selling pictures of adorable kittens tangled up in yarn, and anoth- 
er is peddling used books. This is the closest thing to a library that 
remains here, so I spent a while examining his wares: a promising 
volume called Bit by Bit turned out to be an English primer. There 
were quite a few medical textbooks, as if a doctor had just passed 
away, and Agatha Christie and Mickey Mouse books presumably left 
behind by tourists. The closest thing I saw to a classic was a worn- 
out copy of Oliver Twist. Wc 


31? 10.916' N 
29? 53.784' E 


Pompey's Pillar 
The site of Cleopatra's library, precisely 1 mile away by my GPS, is 
viewed with cautious approval by guidebook writers because it is 

an actual ruin with a wall around it, a ticket booth, old stuff, and 
guides. It is right next to an active Muslim cemetery, so it is difficult 
to reach the place without excusing your way past crowds of women 
in voluminous black garments, wailing and sobbing heartrendingly, 
which all goes to make the Western tourist feel like even more of a 
penis than usual. 

The site used to be the city's acropolis. It is a rounded hill of 
extremely modest altitude with a huge granite pillar on the top. To 
quote Shelley's “Ozymandias”: “Nothing beside remains.” A few 
sphinxes are scattered around the place, but they were obviously 
dragged in to give tourists something to look at. Several brutally 
impoverished gray concrete apartment buildings loom up on the 
other side of the wall, festooned with washing, crammed with chil- 
dren who entertain themselves by raining catcalls down upon the 
few tourists who straggle out this far. The granite pillar honors the 
Roman emperor Diocletian, who was a very bad emperor, a major 
Christian-killer, but who gave Alexandria a big tax break. The citi- 
zenry, apparently just as dimwitted as modern day Americans, decid- 
ed that he was a great guy and erected this pillar. Originally there 
was a statue of Diocletian himself on the top, riding a horse, which 
is why the Egyptians call it, in Arabic, The man on horseback. The 
statue is gone now, which makes this a completely mystifying name. 
Westerners call it Pompey’s Pillar because that’s the moniker the 
clueless Crusaders slapped on it; of course, it has absolutely nothing 
to do with Pompey. 

The hacker tourist does not bother 
with the pillar but rather with what 
is underneath it: a network of 
artificial caves, carved into the sand- 
stone, resembling nothing so much 
as a D & D player's first dungeon. 
Because it's a hill and this is Egypt, the caverns are nice and dry and 
(with a little baksheesh in the right hands) can be well lit too - elec- 
trical conduit has been run in and light fixtures bolted to the ceiling. 
The walls of these caves have niches that are just the right size and 
shape to contain piles of scrolls, so this is thought to be the site of 
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the Library of Cleopatra. This complex was called the Sarapeum, or 
Temple of Sarapis, who was a conflation of Osiris and Apis admired 
by the locals and loathed by monotheists, which explains why the 
whole complex was sacked and burned by Christians in 591. 

It is all rather discouraging, when you use your imagination 
(which you must do constantly in Alexandria) and think of the bril- 
liance that was here for a while. As convenient as it is for informa- 
tion to come to us, libraries do have a valuable side effect: they force 
all of the smart people to come together in one place where they can 
interact with one another. When the information goes up in flames, 
those people go their separate ways. The synergy that joined them - 
that created the lighthouse, for example - dies. The world loses 
something. 

So the second library is some holes in a wall, and the first is an 
intersection. Holes and intersections are both absences, empty 
places, disappointing to tourists of both the regular and the hacker 
variety. But one can argue that the intersection's continued presence 
is arguably more interesting than some old pile that has been walled 
off and embalmed by a historical society. How can an intersection 
remain in one place for 2,500 years? Simply, both the roads that run 
through it must remain open and active. The intersection will cease 
to exist if sand drifts across it because it's never used, or if someone 
puts up a building there. In Egypt, where yesterday's wonders of the 
world are today's building materials, nothing is more obvious than 
that people have been avidly putting up buildings everywhere they 
possibly can for 5,000 years, so it is remarkable that no such thing 
has happened here. It means that every time some opportunist has 
gone out and tried to dig up the street or to start putting up a wall, 
he has been flattened by traffic, arrested by cops, chased away by 
outraged donkey-cart drivers, or otherwise put out of action. The 
existence of this intersection is proof that a certain pattern of human 
activity has endured in this exact place for 2,500 years. 

When the hacker tourist has tired of contemplating the profound 
significance of intersections (which, frankly, doesn't take very long) 
he must turn his attention to - you guessed it - cable routes. This 
turns out to be a much richer vein. 


30° 58.319' N, 29° 49.531' E 


Alexandria Tollbooth, the Desert Road, 


Sahara Desert, Egypt 


As we speed across the Saharan night, the topic of conversation 
turns to Hong Kong. Our Egyptian driver, relaxed and content after 
stopping at a roadside rest area for a hubbly-bubbly session (smok- 
ing sweetened tobacco in a Middle Eastern bong), smacks the steer- 
ing wheel gleefully. “Ha, ha, ha!” he roars. “Miserable Hong Kong 
people!" 

Alexandria and Cairo are joined by two separate, roughly parallel 
highways called the Desert Road and the Agricultural Road. The lat- 
ter runs through cultivated parts of the Nile Delta. The Desert Road 
is a rather new, four-lane highway with a tollbooth at each end - 
tollbooths in the middle not being necessary, because if you get off in 
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the middle you will die. It is lined for its entire length with bill- 
boards advertising tires, sunglasses, tires, tires, tires, bottled water, 
sunglasses, tires, and tires. 

Perhaps because it is supported by tolls, the Desert Highway is a 
first-rate road all the way. This means not merely that the pavement 
is good but also that it has a system of ducts and manholes buried 
under its median strip, so that anyone wishing to run a cable from 
one end of the highway to the other - tollbooth to tollbooth - need 
only obtain a *permit" and ream out the ducts a little. Or at least 
that's what the Egyptians say. The Lan Tao Island crowd, who are 
quite discriminating when it comes to ducts and who share an 
abhorrence of all things Egyptian, claim that cheap PVC pipe was 
used and that the whole system is a tangled mess. 

They would both agree, however, that beyond the tollbooths the 
duct situation is worse. The Alexandria Tollbooth is some 57 kilome- 
ters outside of the city center; you get there by driving along a free 
highway that has no ducts at all. 

This problem is being remedied by FLAG, which has struck a deal 
with ARENTO (Arab Republic of Egypt National Telecommunications 
Organization - the PTT) that is roughly analogous to the one it made 
with the Communications Authority of Thailand. FLAG has no choice 
but to go overland across Egypt, just as in Thailand. The reasons for 
doing so here are entirely different, though. 

By a freak of geography and global politics, Egypt possesses the 
same sort of choke point on Europe-to-Asia telecommunications as 
the Suez canal gives it in the shipping industry. Anyone who wants to 
run a cable from Europe to East Asia has severely limited choices. 
You can go south around Africa, but it's much too far. You can go 
overland across all of Russia, as U S West has recently talked about 
doing, but if even a 170-kilometers terrestrial route across Thailand 
gets your customers fumbling for their smelling salts, what will they 
say about one all the way across Russia? You could attempt a shorter 
terrestrial route from the Levant to the Indian Ocean, but given the 
countries it would have to pass through (Lebanon and Iraq, to name 
two), it would have about as much chance of survival as a strand of 
gossamer stretched across a kick-boxing ring. And you can't lay a 
cable down the Suez Canal, partly because it would catch hell from 
anchors and dredgers, and partly because cable-laying ships move 
very slowly and would create an enormous traffic jam. 

The only solution that is even remotely acceptable is to land the 
cable on Egypt's Mediterranean coast (which in practice means 
either Alexandria or Port Said) and then go overland to Suez, where 
the canal joins the Gulf of Suez, which in turn joins the Red Sea. The 
Red Sea is so shallow and so heavily trafficked, by the way, that all 
cables running through it must be plowed into the seafloor, which 
is a hassle, but obviously preferable to running a terrestrial route 
through the likes of Sudan and Somalia, which border it. 

In keeping with its practice of running two parallel routes on ter- 
restrial sections, FLAG is landing at both Alexandria and Port Said. 
From these cities the cables converge on Suez. Alexandria is far 
more important than Port Said as a cable nexus for the simple rea- 
son that it is at the westernmost extreme of the Nile Delta, so you 
can reach it from Europe without having to contend with the Nile. 
European cables running to Port Said, by contrast, must pass across 
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the mouths of the Nile, where they are subjected to currents. 

Engineer Mustafa Musalam, general manager of transmission for 
ARENTO's Alexandria office, is a stocky, affable, silver-haired gent. 
Egypt is one of those places where Engineer is used as a title, like 
Doctor or Professor, and Engineer Musalam bears the title well. In 
his personality and bearing he has at least as much in common with 
other highly competent engineers around the world as he does with 
other Egyptians. In defiance of ARENTO rules, he drives himself 
around in his own vehicle, a tiny, beat-up, but perfectly functional 
subcompact. An engineer of his stature is supposed to be chauffeured 
around in a company car. Most Egyptian service-industry profession- 
als are masters at laying passive-aggressive head trips on their 
employers. Half the time, when you compensate them, they make it 
clear that you have embarrassed them, and yourself, by grossly over- 
doing it - you have just gotten it totally wrong, really pissed down 
your leg, and placed them in a terribly awkward situation. The other 
half of the time, you have insulted them by being miserly. You never 
get it right. But Engineer Musalam, a logical and practical-minded 
sort, cannot abide the idea of a driver spending his entire day, every 
day, sitting in a car waiting for the boss to go somewhere. So he 
eventually threw up his hands and unleashed his driver on the job 
market. 

Charitably, Engineer Musalam takes the view that the completion 
of the Asw an High Dam tamed the Nile's current to the point where 
no one need worry about running cables to Port Said anymore. 
FLAG's surveyors obviously agree with him, because they chose Port 
Said as one of their landing points. On the other hand, FLAG's arch- 
enemy, SEA-ME-WE 5, will land only at Alexandria, because France 
Telecom's engineers refuse to lay cable across the Nile. SEA-ME-WE 
3’s redundant routes will run, instead, along the Desert Road and the 
Agricultural Road. Bandwidth buyers trying to choose between the 
two cables can presumably look forward to lurid sales presentations 
from FLAG marketers detailing the insane recklessness of SEA-ME- 
WE 5's approach, and vice versa. 

At the dirt-and-duct level, the operation in Egypt is much like the 
one in Thailand. The work is being done by Consolidated Contrac- 
tors, which is a fairly interesting multinational contracting firm that 
is based and funded in the Middle East but works all over the globe. 
Here it is laying six 100-mm ducts (10 inside Alexandria proper) as 
compared with only two in Thailand. These ducts are all PVC pipe, 
but FLAG's duct is made of a higher grade of PVC than the others - 
even than President Mubarak's duct. 

That's right - in a nicely Pharaonic touch, one 
of the six ducts going into the ground here is the 
sole property of President Hosni Mubarak, or (pre- 
sumably) whoever succeeds him as head of state. It is hard to envi- 
sion why a head of state would want or need his own private tube 
full of air running underneath the Sahara. The obvious guess is 
that the duct might be used to create a secure communications sys- 
tem, independent of the civilian and military systems (the Egyptian 
military will own one of the six ducts, and ARENTO will own three). 
This, in and of itself, says something about the relationship between 
the military and the government in Egypt. It is hardly surprising 
when you consider that Mubarak's predecessor was murdered by 
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the military during a parade. 

Inside the city, where ten rather than six ducts are being prepared, 
they must occasionally sprout up out of the ground and run along 
the undersides of bridges and flyovers. In these sections it is easy to 
identify FLAG's duct because, unlike the others, it is galvanized steel 
instead of PVC. FLAG undoubtedly specified steel for its far greater 
protective value, but in so doing posed a challenge for Engineer 
Musalam, who knew that thieves would attack the system wherever 
they could reach it - not to take the cable but to get their hands 
on that tempting steel pipe. So, wherever the undersides of these 
bridges and flyovers are within 2 or 5 meters of ground level, Engin- 
eer Musalam has built in special measures to make it virtually 
impossible for thieves to get their hands on FLAG's pipe. 

For the most part, the duct installation is a simple cut-and-cover 
operation, right down the median strip. But the median is crossed 
frequently by nicely paved, heavily trafficked U-turn routes. To cut 
or block one of these would be unthinkable, since no journey in 
Egypt is complete without numerous U-turns. It is therefore neces- 
sary to bore a horizontal tunnel under each one, run a 600-mm 
steel pipe down the tunnel, and finally thread the ducts through it. 
The tunnels are bored by laborers operating big manually powered 
augers. Under a sign reading Civil Works: Fiberoptic Link around 
the Globe, the men had left their street clothes carefully wrapped 
up in plastic bags, on the shoulder of 
the road. They had kicked off their shoes 
and changed into the traditional, loose, 
ankle-length garment. 


We blundered across Engineer 
Musalam’s path one afternoon. This was sheer luck, but also kind of 
inevitable: other than ditch diggers, the only people in the median 
strip of this highway are hacker tourists and ARENTO engineers. He 
was here because one of the crews working on FLAG had, while 
enlarging a manhole excavation, plunged the blade of their backhoe 
right through the main communications cable connecting Egypt to 
Libya - a 960-circuit coaxial line buried, sans conduit, in the same 
median. Libya had dropped off the net for a while until Mu‘ammar 
Gadhafi's eastbound traffic could be shunted to a microwave relay 
chain and an ARENTO repair crew had been mobilized. The quality 
of such an operation is not measured by how frequently cables get 
broken (usually they are broken by other people) but by how quickly 
they get fixed afterward, and by this standard Engineer Musalam 
runs a tight ship. The mishap occurred on a Friday afternoon - the 
Muslim sabbath - the first day of a three-day weekend and a national 
holiday to boot - 40 years to the day after the Suez Canal was handed 
over to Egypt. Nevertheless, the entire hierarchy was gathered 
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around the manhole excavation, from ditch diggers hastily imported 
from another nearby site all the way up to Engineer Musalam. 

The ditch diggers made the hole even larger, whittling out a place 
for one of the splicing technicians to sit. The technicians stood on 
the brink of the pit offering directions, and eventually they jumped 
into it and grabbed shovels; their toolboxes were lowered in after 
them on ropes, and their black dress trousers and crisp white shirts 
rapidly converged on the same color as the dust covered them. 


Traffic swirled 
around the adjacent U-turn; motorists rolled their windows down 
and asked for directions, which were cheerfully given. Egyptian 
males are not afraid to hold hands with each other or to ask for 
directions, which does not mean that they should be confused with 
sensitive New Age males. 

The mangled ends of the cable were cleanly hacksawed and 
stripped, and a 2-meter-long segment of the same type of cable was 
wrestled out of a car and brought into the pit. Two lengths of lead 
pipe were threaded onto it, later to serve as protective bandages for 
the splices, and then the splicing began, one conductor at a time. 
Engineer Musalam watched attentively while I badgered him with 
nerdy questions. 

He brought me up to speed 
on the latest submarine cable 
gossip. During the previous 
month, in mid-June, SEA-ME- 
WE 2 had been cut twice 
between Djibouti and India. 
Two cable ships, Restorer and 
Enterprise, had been sent to fix 
the breaks. But fire had broken 
out in the engine room of the 
= Enterprise (maybe a problem 
with the dilithium crystals), 

EN putting it into repairs for four 
= weeks. So Restorer had to fix 


both breaks. But because of bad weather, only one of the faults had 
been repaired as of July 26. In the meantime, all of SEA-ME-WE 2's 
traffic had been shunted to a satellite link reserved as a backup. 

Satellite links have enough bandwidth to fill in for a second-gener- 
ation optical cable like SEA-ME-WE 2 but not enough to replace a 
third-generation one like FLAG or SEA-ME-WE 3. The cable industry 
is therefore venturing into new and somewhat unexplored territory 
with the current generation of cables. It is out of the question to run 
such a system without having elaborate backup plans, and if satel- 
lites can't hack it anymore, the only possible backup is on another 
cable - almost by definition, a competing cable. So as intensely as 
rival companies may compete with each other for customers, they 
are probably cooperating at the same time by reserving capacity on 
each other's systems. This presumably accounts for the fact that they 
are eager to spread nasty information about each other but will 
never do so on the record. 

I didn't know the exact route of SEA-ME-WE 5 and was intrigued 
to learn that it will be passing through the same building in 
Alexandria as SEA-ME-WE 1 and 2, which is also the same building 
that will be used by FLAG. In addition, there is a new submarine 
cable called Africa 1 that is going to completely encircle that conti- 
nent, it being much easier to circumnavigate Africa with a cable-lay- 
ing ship than to run ducts and cables across it (though I would like 
to see Alan Wall have a go at it). Africa 1 will also pass through 
Engineer Musalam's building in Alexandria, which will therefore 
serve as the cross-connect among essentially all the traffic of Africa, 
Europe, and Asia. 

Though Engineer Musalam is not the type who 
would come out and say it, the fact is that in a 
couple of years he's going to be running what is 
arguably the most important information nexus 
on the planet. 

As the sun dropped behind the western Sahara (I imagined 
Mu'ammar Gadhafi out there somewhere, picking up his telephone 
to hear a fast busy signal), Engineer Musalam drove me into 
Alexandria in his humble subcompact to see this planetary nexus. 

It is an immense neoclassical pile constructed in 1955 by the 
British to house their PTT operations. Since then, it has changed 
very little except for the addition of a window air conditioner in 
Engineer Musalam’s office. The building faces Alexandria's railway 
station across an asphalt square crowded with cars, trucks, donkey 
carts, and pedestrians. 

I do not think any other hacker tourist will ever make it inside this 
building. If you do so much as raise a camera to your face in its 
vicinity, an angry man in a uniform will charge up to you and let 
you get a very good look at the bayonet fixed to the end of his auto- 
matic weapon. So let me try to convey what it is like: 

The adjective Blade-Runneresque means much to those who have 
seen the movie. (For those who haven't, just keep reading.) I will, 
however, never again be able to watch Blade Runner, because all of 
the buildings that looked so cool, so exquisitely art-directed in the 
movie, will now, to me, look like feeble efforts to capture a few 
traces of ARENTO's Alexandria station at night. 

The building is a titanic structure that goes completely dark at 
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night and becomes a maze of black 
corridors that appear to stretch on 
into infinity. Some illumination, 
and a great deal of generalized din, 
sifts in from the nearby square 
through broken windows. It has 
received very limited maintenance 
in the last half-century but will 
probably stand as long as the 
Pyramids. The urinals alone look 
бра; like something out of Luxor. The 
building's cavernous stairwells consist of profoundly worn white 
marble steps winding around a central shaft that is occupied by an 
old-fashioned wrought-iron elevator with all of the guts exposed: 
rails, cables, counterweights, and so on. Litter and debris have accu- 
mulated at the bottom of these pits. At the top, nocturnal birds have 
found their way in through open or broken windows and now tear 
around in the blackness like Stealth fighters, hunting for insects and 
making eerie keening noises - not the twitter of songbirds but the 
alien screech of movie pterodactyls. Gaunt cats prowl soundlessly up 
and down the stairs. A big microwave relay tower has been planted 
on the roof, and the red aircraft warning lights hang in the sky like 
fat planets. They shed a vague illumination back into the building, 
casting faint cyan shadows. Looking into the building's courtyards 
you may see, for a moment, a human figure silhouetted in a doorway 
by blue fluorescent light. A chair sits next to a dust-fogged window 
that has been cracked open to let in cool night air. Down in the 
square, people are buying and selling, young men strolling hand in 
hand through a shambolic market scene. In the windows of apart- 
ment buildings across the street, women sit in their colorful but 
demure garments holding tumblers of sweet tea. 

In the midst of all this, then, you walk through a door into a vast 
room, and there it is: the cable station, rack after rack after rack of 
gleaming Alcatel and Siemens equipment, black phone handsets for 
the order wires, labeled Palermo and Tripoli and Cairo. Taped to a 
pillar is an Arabic prayer and faded photograph of the faithful cir- 
cling the Ka‘aba. The equipment here is of a slightly older vintage 
than what we saw in Japan, but only because the cables are older; 
when FLAG and SEA-ME-WE 5 and Africa 1 come through, Engineer 
Musalam will have one of the building's numerous unused rooms 
scrubbed out and filled with state-of-the-art gear. 

A few engineers pad through the place. The setup is instantly rec- 
ognizable; you can see the same thing anywhere nerds are perform- 
ing the kinds of technical hacks that keep modern governments 
alive. The Manhattan Project, Bletchley Park, the National Security 
Agency, and, I would guess, Saddam Hussein's weapons labs are all 
built on the same plan: a big space ringed by anxious, ignorant, 
heavily armed men, looking outward. Inside that perimeter, a sur- 
prisingly small number of hackers wander around through untidy 
offices making the world run. 

If you turn your back on the equipment through which the world's 
bits are swirling, open one of the windows, wind up, and throw a 
stone pretty hard, you can just about bonk that used book peddler on 
the head. Because this place, soon to be the most important data 
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nexus on the planet, happens to be constructed virtually on top of 
the ruins of the Great Library of Alexandria. 


The Lalla Rookh 

When William Thomson became Lord Kelvin and entered the second 
phase of his life - tooling around on his yacht, the Lalla Rookh - he 
appeared to lose interest in telegraphy and got sidetracked into top- 
ics that, on first reading, seem unrelated to his earlier interests - 
disappointingly mundane. One of these was depth sounding, and the 
other was the nautical compass. 

At the time, depths were sounded by heaving a lead-weighted rope 
over the side of the ship and letting it pay out until it hit bottom. So 
far, so easy, but hauling thousands of meters of soggy rope, plus a 
lead weight, back onto the ship required the efforts of several sailors 
and took a long time. The US Navy ameliorated the problem by rig- 
ging it so that the weight could be detached and simply discarded on 
the bottom, but this only replaced one problem with another one in 
that a separate weight had to be carried for each sounding. Either 
way, the job was a mess and could be done only rarely. This probably 
explains why ships were constantly running aground in those days, 
leading to a relentless, ongoing massacre of crew and passengers 
compared to which today's problem of bombs and airliners is like a 
Sunday stroll through Disney World. 

In keeping with his general practice of using subtlety where 
moronic brute force had failed, Kelvin replaced the soggy rope with 
a piano wire, which in turn enabled him to replace the heavy weight 
with a much smaller one. This idea might seem obvious to us now, 
but it was apparently quite the brainstorm. The tension in the wire 
was so light that a single sailor could reel it in by turning a spoked 
wooden wheel. 

The first time Kelvin tried this, the wheel began to groan after a 
while and finally imploded. Dental hygienists, or people who floss 
the way they do (using extravagantly long pieces of floss and wrap- 
ping the used part around a fingertip) will already know why. The 
first turn of floss exerts only light pressure on the finger, but the sec- 
ond turn doubles it, and so on, until, as you are coming to the end of 
the process, your fingertip has turned a gangrenous purple. In the 
same way, the tension on Kelvin's piano wire, though small enough 
to be managed by one man, became enormous after a few hundred 
turns. No reasonable wheel could endure such stress. 

Chagrined and embarrassed, Kelvin invented a stress-relief mech- 
anism. On one side of it the wire was tight, on the other side it was 
slack and could be taken up by the wheel without compressing the 
hub. Once this was out of the way, the challenge became how to 
translate the length of piano wire that had been paid out into an 
accurate depth reading. One could never assume that the wire ran 
straight down to the bottom. Usually the vessel was moving, so the 
lead weight would trail behind it. Furthermore, a line stretched 
between two points in this way forms a curve known to mathemati- 
cians as a catenary, and of course the curve is longer than a straight 
line between the same two points. Kelvin had to figure out what sorts 
of catenary curves his piano wire would assume under various con- 
ditions of vessel speed and ocean depth - an essentially tedious prob- 
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lem that seems well beneath the abilities of the father of thermo- 
dynamics. 

In any case, he figured it out and patented everything. Once again 
he made a ton of money. At the same time, he revolutionized the 
field of bathymetry and probably saved a large number of lives by 
making it easier for mariners to take frequent depth soundings. At 
the same time, he invented a vastly improved form of ship's compass 
which was as big an improvement over the older models as his 
depth-sounding equipment was over the soggy rope. Attentive read- 
ers will not be surprised to learn that he patented this device and 
made a ton of money from it. 

Kelvin had revolutionized the art of finding one's way on the 
ocean, both in the vertical (depth) dimension and in the horizontal 
(compass) dimensions. He had made several fortunes in the process 
and spent a great deal of his intellectual gifts on pursuits that, I 
thought at first, could hardly have been less relevant to his earlier 
work on undersea cables. But that was my problem, not his. I didn't 
figure out what he was up to until very close to the ragged end of 
my hacker tourism binge. 


The first time a cable-savvy person uses the word slack in your pres- 
ence, you'll be tempted to assume he is using it in the loose, figura- 
tive way - as a layperson uses it. After the eightieth or ninetieth 
time, and after the cable guy has spent a while talking about the 
seemingly paradoxical notion of slack control and extolling the 
sophistication of his ship's slack control systems and his computer's 
slack numerical-simulation software, you begin to understand that 
slack plays as pivotal a role in a cable lay as, say, thrust does in a 
moon mission. 

He who masters slack in all of its fiendish com- 
plexity stands astride the cable world like a colos- 
sus; he who is clueless about slack either snaps his 
cable in the middle of the ocean or piles it in a 
snarl on the ocean floor - which is precisely what 
early 19th-century cable layers spent most of their 
time doing. 

The basic problem of slack is akin to a famous question underlying 
the mathematical field of fractals: How long is the coastline of Great 
Britain? If I take a wall map of the isle and measure it with a ruler 
and multiply by the map’s scale, ГЇЇ get one figure. If I do the same 
thing using a set of large-scale ordnance survey maps, ГЇЇ get a much 
higher figure because those maps will show zigs and zags in the 
coastline that are polished to straight lines on the wall map. But if I 
went all the way around the coast with a tape measure, Га pick up 
even smaller variations and get an even larger number. If I did it 
with calipers, the number would be larger still. This process can be 
repeated more or less indefinitely, and so it is impossible to answer 
the original question straightforwardly. The length of the coastline of 
Great Britain must be defined in terms of fractal geometry. 

A cross-section of the seafloor has the same property. The route 
between the landing station at Songkhla, Thailand, and the one at 
Lan Tao Island, Hong Kong, might have a certain length when mea- 
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sured on a map, say 2,500 kilometers. But if you attach a 2,500-kilo- 
meter cable to Songkhla and, wearing a diving suit, begin manually 
unrolling it across the seafloor, you will run out of cable before you 
reach the public beach at Tong Fuk. The reason is that the cable fol- 
lows the bumpy topography of the seafloor, which ends up being a 
longer distance than it would be if the seafloor were mirror-flat. 

Over long (intercontinental) distances, the difference averages out 
to about 1 percent, so you might need a 2,525-kilometer cable to go 
from Songkhla to Lan Tao. The extra 1 percent is slack, in the sense 
that if you grabbed the ends and pulled the cable infinitely tight (bar 
tight, as they say in the business), it would theoretically straighten 
out and you would have an extra 25 kilometers. This slack is ideally 
molded into the contour of the seafloor as tightly as a shadow, run- 
ning straight and true along the surveyed course. As little slack as 
possible is employed, partly because cable costs a lot of money (for 
the FLAG cable, $16,000 to $28,000 per kilometer, depending on the 
amount of armoring) and 
partly because loose coils 
are just asking for trouble 
from trawlers and other 
hazards. In fact, there is 
so little slack (in the 
layperson's sense of the 
word) in a well-laid cable 
that it cannot be grappled 
and hauled to the surface 
without snapping it. 

This raises two ques- 
tions, one simple and one 
nauseatingly difficult and 
complex. First, how does 
one repair a cable if it's 
too tight to haul up? 

The answer is that it 
must first be pulled 
slightly off the seafloor by 
a detrenching grapnel, 
which is a device, meant 
to be towed behind a ship, that rolls across the bottom of the ocean 
on two fat tractor tires. Centered between those tires is a stout, 
wicked-looking, C-shaped hook, curving forward at the bottom like a 
stinger. It carves its way through the muck and eventually gets under 
the cable and lifts it up and holds it steady just above the seafloor. At 
this point its tow rope is released and buoyed off. 

The ship now deploys another towed device called a cutter, which, 
seen from above, is shaped like a manta ray. On the top and bottom 
surfaces it carries V-shaped blades. As the ship makes another pass 
over the detrenching grapnel, one of these blades catches the cable 
and severs it. 

It is now possible to get hold of the cut ends, using other grapnels. 
A cable repair ship carries many different kinds of grapnels and 
other hardware, and keeping track of them and their names (like 
“long prong Sam") is sort of like taking a course in exotic marine 
zoology. One of the ends is hauled up on board ship, and a new 
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length of cable is spliced onto it solely to provide excess slack. Only 
now can both ends of the cable be brought aboard the ship at the 
same time and the final splice made. 

But now the cable has way too much slack. It can't just be dumped 
overboard, because it would form an untidy heap on the bottom, eas- 
ily snagged. Worse, its precise location would not be known, which is 
suicide from a legal point of view. As long as a cable's position is 
precisely known and marked on charts, avoiding it is the responsibil- 
ity of every mariner who comes that way. If it's out of place, any 
snags are the responsibility of the cable's owners. 

So the loose loop of cable must be carefully lowered to the bottom 
on the end of a rope and arranged into a sideways bight that lies 
alongside the original route of the cable something like an oxbow 
lake beside a river channel. The geometry of this bight is carefully 
recorded with sidescan sonar so that the information can be for- 
warded to the people who update the world's nautical charts. 

One problem: now you have a rope between your ship's winch and 
the recently laid cable. It looks like an old-fashioned, hairy, organic 
jute rope, but it has a core of steel. It is a badass rope, extremely 
strong and heavy and expensive. You could cut it off and drop it, but 
this would waste money and leave a wild rope trailing across the 
seafloor, inviting more snags. 

So at this point you deploy your submersible remotely operated 
vehicle (ROV) on the end of an umbilical. It rolls across the seabed 
on its tank tracks, finds the rope, and cuts it with its terrifying 
hydraulic guillotine. 

Sad to say, that was the answer to the easy question. The hard one 
goes like this: You are the master of a cable ship just off Songkhla, 
and you have taken on 2,525 kilometers of cable which you are about 
to lay along the 2500-kilometer route between there and Tong Fuk 
Beach on Lan Tao Island. You have the 1 percent of slack required. 
But 1 percent is just an average figure for the whole route. In some 
places the seafloor is rugged and may need 5 percent slack; in others 
it is perfectly flat and the cable may be laid straight as a rod. Here's 
the question: How do you ensure that the extra 25 kilometers ends 
up where it's supposed to? 

Remember that you are on a ship moving up and down on the 
waves and that you will be stretching the cable out across a distance 
of several kilometers between the ship and the contact point on the 
ocean floor, sometimes through undersea currents. If you get it 
wrong, you'll get suspensions in the cable, which will eventually 
develop into faults, or you'll get loops, which will be snagged by 
trawlers. Worse yet, you might actually snap the cable. All of these, 
and many more entertaining things, happened during the colorful 
early years of the cable business. 

The answer has to do with slack control. And most of what is 
known about slack control is known by Cable & Wireless Marine. 
AT&T presumably knows about slack control too, but Cable & 
Wireless Marine has twice as many ships and dominates the deep- 
sea cable-laying industry. The Japanese can lay cable in shallow 
water and can repair it anywhere. But the reality is that when you 
want to slam a few thousand kilometers of state-of-the-art optical 
fiber across a major ocean, you call Cable & Wireless Marine, based 
in England. That is pretty much what FLAG did several years ago. 
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In which the Hacker Tourist treks to Land's end, 

the haunt of Druids, Pirates, and Telegraphers. 

An idyllic hike to the tiny Cornish town of Porthcurno. 
More flagon hoisting at the Cable Station. 

Lord Kelvin's handiwork examined and explained. 
Early bits. The surveyors of the oceans in Chelms- 
ford, and how computers play an essential part in their 
work. Alexander Graham Bell, the second Supreme 
Ninja Hacker Mage Lord, and his misguided analog 
detour. Legacy of Kelvin, Bell, and FLAG 


to the wired world. 


50° 3.965' N, 5° 42.745 W 
Land's End, Cornwall, 


England 
As anyone can see from a map of England, Cornwall is a good jump- 
ing-off place for cables across the Atlantic, whether they are laid 
westward to the Americas or southward to Spain or the Azores. A 
cable from this corner of the island needs to traverse neither the 
English Channel nor the Irish Sea, both of which are shallow and 
fraught with shipping. Cornwall also possesses the other necessary 
prerequisite of a cable landing site in that it is an ancient haunt of 
pirates and smugglers and is littered with ceremonial ruins left 
behind by shadowy occult figures. The cable station here is called 
Porthcurno. 

Not knowing exactly where Porthcurno is (it is variously marked 
on maps, if marked at all), the hacker tourist can find it by starting at 
Land's End, which is unambiguously located (go to England; walk 
west until the land ends). He can then walk counterclockwise around 
the coastline. The old fractal question of *How long is the coastline 
of Great Britain? thus becomes more than a purely abstract exercise. 
The answer is that in Cornwall it is much longer than it looks, 
because the fractal dimension of the place is high - Cornwall is 
bumpy. All of the English people I talked to before getting here told 
me that the place was rugged and wild and beautiful, but I snidely 
assumed that they meant “by the standards of England.” As it turns 
out, Cornwall is rugged and wild and beautiful even by the standards 
of, say, Northern California. In America we assume that any place 
where humans have lived for more than a generation has been pretty 
thoroughly screwed up, so it is startling to come to a place where 
2,000-year-old ruins are all over the place and find that it is still vir- 
tually a wilderness. 

From Land’s End you can reach Porthcurno in two or three hours, 
depending on how much time you spend gawking at views, clamber- 
ing up and down cliffs, exploring caves, and taking dips at small per- 
fect beaches that can be found wedged into clefts in the rock. 

Cables almost never land in industrial zones, first because such 
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areas are heavily traveled and frequently dredged, second because of 
pure geography. Industry likes rivers, which bring currents, which 
are bad for cables. Cities like flat land. But flat land above the tide 
line implies a correspondingly gentle slope below the water, meaning 
that the cable will pass for a greater distance through the treacher- 
ous shallows. Three to thirty meters is the range of depth where most 
of the ocean dynamics are and where cable must be armored. But in 
wild places like Porthcurno or Lan Tao Island, rivers are few and 
small, and the land bursts almost vertically from the sea. The same 
geography, of course, favors pirates and smugglers. 

On the other hand, what looks to a pirate like an accessible port of 
entry can be a remote refuge to a landlubber. Cornwall, like Wales, is 
one of the places where peculiar and unpopular Britishers have long 
gone to seek refuge - it was the last part of England to become 
English. And when Kublai Khan was storming China, the last Mongol 
emperor fled southward until he reached - you guessed it - Lan Tao 
Island, where he and his dynasty died. 

The only problem with Cornwall, as a hacker tourist will immedi- 
ately note, is that it’s so rugged there seems to be no place to land a 
cable. Cliffs bolt straight up out of heaving seas, rising to perhaps 
100 meters before leveling off into sparsely inhabited farmland pop- 
ulated with a Beatrix Potter ecosystem of snails, bunnies, and but- 
terflies. The cliffs are solid rock, and a steel duct bolted to them 
wouldn't stand a chance. You'd have to bore a shaft straight down 
through the stone. 

But all becomes clear when you clamber over yet another headland 
and discover Porthcurno, a perfect beach of pale sand sloping gently 
out of clear turquoise water and giving way to a cozy valley that, a 
few miles inland, rises to the level of the inland plateau. To the hack- 
er tourist, it comes as no surprise to learn that much of that valley 
has been owned by Cable & Wireless, or its predecessors, for more 
than a century. To anyone else, the only obvious hint that this place 
has anything to do with cables comes from the rusty yellow signs that 
stand above the beach proclaiming “Telephone Cable" as a feeble 
effort to dissuade mariners from using the bay for anchor practice. 

It was here that the long-range submarine cable business, after 
any number of early-round knockdowns, finally dragged its bloody 
self up off the mat and really began to kick ass. 

By the year 1870, Kelvin and others had finally 
worked the bugs out of the technology. A three- 
master anchored off this beach in that year and 
landed a cable that eventually ran to Lisbon, 
Gibraltar, Malta, Alexandria, Cairo, Suez, Aden 
(now part of Yemen), Bombay, over land to the east 
coast of India, then on to Penang, Malacca, 
Singapore, Batavia (later Jakarta), and finally to 
Darwin, Australia. It was Australia's first direct link 
to Great Britain and, hardly by coincidence, also 
connected every British outpost of importance in 
between. It was the spinal cord of the Empire. 

The company that laid the first part of it was called the Falmouth, 
Gibraltar and Malta Telegraph Company, which is odd because the 
cable never went to Falmouth - a major port some 50 kilometers 
from Porthcurno. Enough anchors had hooked cables, even by that 
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point, that “major port” and “submarine cable station” were seen to 
be incompatible, so the landing site was moved to Porthcurno. 

That was just the beginning: the company (later called the 
Eastern Cable Company, after all the segments between Porthcurno 
and Darwin merged) was every bit as conscious of the importance 
of redundancy as today's Internet architects - probably more so, 
given the unreliability of early cables. They ran another cable from 
Porthcurno to the Azores and then to Ascension Island, where it 
forked: one side headed to South America while the other went to 
Cape Town and then across the Indian Ocean. Subsequent transat- 
lantic cables terminated at Porthcurno as well. 

Many of the features that made Cornwall attractive to cable oper- 
ators also made it a suitable place to conduct transatlantic radio 
experiments, and so in 1900 Guglielmo Marconi himself established 
a laboratory on Lizard Point, which is directly across the bay from 
Porthcurno, some 50 kilometers distant. Marconi had another sta- 
tion on the Isle of Wight, a few hundred kilometers to the east, and 
when he succeeded in sending messages between the two, he con- 
structed a more powerful transmitter at the Lizard station and 
began trying to send messages to a receiver in Newfoundland. The 
competitive threat to the cable industry could hardly have been 
more obvious, and so the Eastern Telegraph Company raised a 60- 
meter mast above its Porthcurno site, hoisted an antenna, and 
began eavesdropping on Marconi's transmissions. A couple of 
decades later, after the Italian had worked the bugs out of the sys- 
tem, the government stepped in and arranged a merger between his 
company and the submarine cable companies to create a new, fully 
integrated communications monopoly called Cable & Wireless. 


50? 2.602' N 
5° 39.054’ W 
Museum of Submarine Telegraphy, 


Porthcurno, Cornwall 


On a sunny summer day, Porthcurno Beach was crowded with holi- 
day makers. The vast majority of these were scantily clad and tend- 
ed to face toward the sun and the sea. The fully clothed and heavily 
shod tourists with their backs to the water were the hacker tourists; 
they were headed for a tiny, windowless cement blockhouse, scarce- 
ly big enough to serve as a one-car garage, planted at the apex of 
the beach. There was a sign on the wall identifying it as the 
Museum of Submarine Telegraphy and stating that it is open only 
on Wednesday and Friday. 

This was appalling news. We arrived on a Monday morning, and 
our maniacal schedule would not brook a two-day wait. Stunned, 
heartbroken, we walked around the thing a couple of times, which 
occupied about 30 seconds. The lifeguard watched us uneasily. We 
admired the brand-new manhole cover set into the ground in front 
of the hut, stamped with the year 96, which strongly suggested a 
connection with FLAG. We wandered up the valley for a couple of 
hundred meters until it opened up into a parking lot for beach- 
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goers, surrounded by older white masonry buildings. These were 
well-maintained but did not seem to be used for much. We peered 
at a couple of these and speculated (wrongly, as it turned out) that 
they were the landing station for FLAG. 

Tantalizing hints were everywhere: the inevitable plethora of 
manholes, networked to one another by long straight strips of new 
pavement set into the parking lot and the road. Nearby, a small 
junkheap containing several lengths of what to the casual visitor 
might look like old, dirty pipe but which on closer examination 
proved to be hunks of discarded coaxial cable. But all the buildings 
were locked and empty, and no one was around. 

Our journey seemed to have culminated in failure. We then 
noticed that one of the white buildings had a sign on the door iden- 
tifying it as The Cable Station - Free House. The sign was adorned 
with a painting of a Victorian shore landing in progress - a line of 
small boats supporting a heavy cable being payed out from a sailing 
ship anchored in Porthcurno Bay. 

After coming all this way, it seemed criminal not to have a drink 
in this pub. By hacker tourist standards, a manhole cover counts as 
a major attraction, and so it was almost surreal to have stumbled 
across a place that had seemingly been conceived and built 
specifically for us. Indeed, we were the only customers in the place. 
We admired the photographs and paintings on the walls, which all 
had something or other to do with cables. We made friends with 
Sally the Dog, chatted with the proprietress, grabbed a pint, and 
went out into the beer garden to drown our sorrows. 

Somewhat later, we unburdened ourselves to the proprietress, 
who looked a bit startled to learn of our strange mission, and said, 
“Oh, the fellows who run the museum are inside just now.” 

Faster than a bit speeding down an optical 
fiber we were back inside the pub where we dis- 
covered half a dozen distinguished gentlemen sit- 
ting around a table, finishing up their lunches. 
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One of them, a tall, handsome, craggy sort, apologized for having 
ink on his fingers. We made some feeble effort to explain the con- 
cept of Wired magazine (never easy), and they jumped up from 
their seats, pulled key chains out of their pockets, and took us 
across the parking lot, through the gate, and into the museum prop- 
er. We made friends with Minnie the Cable Dog and got the tour. 
Our primary guides were Ron Werngren (the gent with ink on his 
fingers, which I will explain in a minute) and John Worrall, who is 
the cheerful, energetic, talkative sort who seems to be an obligatory 
feature of any cable-related site. 
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Anyone who thinks that wild-ass high 
tech venture capitalism is a late-20th- 
century California phenomenon needs to 
confront the maniacs who built the first 
transatlantic cable projects. 

The only things that have changed since 
then are that the stakes have gotten 
smaller, the process more bureaucratized, 
and the personalities less interesting. 

After visiting the Museum of Submarine 


Telegraphy in Porthcurno, | came to realize 


that there have been new technologies but 


no new ideas since the turn of the century. 

Alas for Internet chauvinists who sneer at 
older "analog" technology: this rule applies 
to the transmission of digital bits down 


wires, across long distances. 
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All of these men are retired Cable & Wireless employees. They 
sketched in for us the history of this strange compound of white 
buildings. Like any old-time cable station, it housed the equipment 
for receiving and transmitting messages as well as lodgings and 
support services for the telegraphers who manned it. But in addi- 
tion it served as the campus of a school where Cable & Wireless for- 
eign service staff were trained, complete with dormitories, faculty 
housing, gymnasium, and dining hall. 

The whole campus has been shut down since 1970. In recent 
years, though, the gentlemen we met in the pub, with the assistance 
of a local historical trust, have been building and operating the 
Museum of Submarine Telegraphy here. These men are of a genera- 
tion that trained on the campus shortly after World War II, and 
between them they have lived and worked in just as many exotic 
places as the latter-day cable guys we met on Lan Tao Island: 
Buenos Aires, Ascension Island, Cyprus, Jordan, the West Indies, 
Saudi Arabia, Bahrain, Trinidad, Dubai. 

Fortunately, the tiny hut above the beach is not the museum. It's 
just the place where the cables are terminated. FLAG and other 
modern cables bypass it and terminate in a modern station up at 
the head of the valley, so all of the cables in this hut 
are old and out of service. They are labeled with 
the names of the cities where they terminate: Faial 
in the Azores, Brest in France, Bilbao in Spain, 
Gibraltar 1, Saint John's in Newfoundland, the 
Isles of Scilly, two cables to Carcavelos in Portugal, 
Vigo in Spain, Gibraltar 2 and 5. From this hut, the 
wires proceed up the valley a couple hundred meters to the cable 
station proper, which is encased in solid rock. 

During World War II, the Porthcurno cable nexus was such a 
painfully obvious target for a Nazi attack that a detachment of 
Cornish miners were brought in to carve a big tunnel out of a rock 
hill that rises above the campus. This turned out to be so wet that 
it was necessary to then construct a house inside the tunnel, com- 
plete with pitched roof, gutters, and downspouts to carry away the 
eternal drizzle of groundwater. The strategically important parts 
of the cable station were moved inside. Porthcurno Bay and the 
Cable & Wireless campus were laced with additional defensive 
measures, like a fuel-filled pipe underneath the water to cremate 
incoming Huns. 

Now the house in the tunnel is the home of the museum. It is 
sealed from the outside world by two blast doors, each of which 
consists of a foot-thick box welded together from inch-thick steel 
plate. The inner door has a gasket to keep out poison gas. Inside, 
the building is clean and almost cozy, and except for the lack of 
windows, one is not conscious of being underground. 

Practically the first thing we saw upon entering was a fully func- 
tional Kelvin mirror galvanometer - the exquisitely sensitive detec- 
tor that sent Wildman Whitehouse into ignominy, made the first 
transatlantic cable useful, and earned William Thomson his first 
major fortune. Most of its delicate innards are concealed within a 
metal case. The beam of light that reflects off its tiny twisting mir- 
ror shines against a long horizontal screen of paper, marked and 
numbered like a yardstick, extending about 10 inches on either side 
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of a central zero point. The light forms a spot on this screen about 
the size and shape of a dime cut in half. It is so sensitive that mere- 
ly touching the machine's case - grounding it - causes the spot of 
light to swing wildly to one end of the scale. 

At Porthcurno this device was used for more than one purpose. 
One of the most important activities at a cable station is pinpointing 
the locations of faults, which is done by measuring the resistance in 
the cable. Since the resistance per unit of length is a known quan- 
tity, a precise measurement of resistance gives the distance to the 
fault. Measuring resistance was done by use of a device called a 
Wheatstone bridge. The museum has a beautiful one, built in a wal- 
nut box with big brass knobs for dialing in resistances. Use of the 
Wheatstone bridge relies on achieving a null current with the high- 
est attainable level of precision, and for this purpose, no instrument 
on earth was better suited than the Kelvin mirror galvanometer. 
Locating a mid-ocean fault in a cable therefore was reduced to a 
problem of twiddling the dials on the Wheatstone bridge until the 
galvanometer's spot of light was centered on the zero mark. 

The reason for the ink on Ron Werngren's fingers became evident 
when we moved to another room and beheld a genuine Kelvin 
siphon recorder, which he was in the process of debugging. This 
machine represented the first step in the removal of humans from 
the global communications loop that has culminated in the machine 
room at cable landing stations like Ninomiya. 

After Kelvin's mirror galvanometer became standard equipment 
throughout the wired world, every message coming down the cables 
had to pass, briefly, through the minds of human operators such 
as the ones who were schooled at the Porthcurno campus. These 
were highly trained young men in slicked hair and starched collars, 
working in teams of two or three: one to watch the moving spot 
of light and divine the letters, a second to write them down, and, 
if the message were being relayed down another cable, a third to 
key it in again. 

It was clear from the very beginning that this was an error-prone 
process, and when the young men in the starched collars began 
getting into fistfights, it also became clear that it was a job full of 
stress. The stress derived from the fact that if the man watching the 
spot of light let his attention wander for one moment, information 
would be forever lost. What was needed was some mechanical way 
to make a record of the signals coming down the cable. But because 
of the weakness of these signals, this was no easy job. 

Lord Kelvin, never one to rest on his laurels, solved the problem 
with the siphon recorder. For all its historical importance, and for 
all the money it made Kelvin, it is a flaky-looking piece of business. 
There is a reel of paper tape which is drawn steadily through the 
machine by a motor. Mounted above it is a small reservoir contain- 
ing perhaps a tablespoon of ink. What looks like a gossamer strand 
emerges from the ink and bends around through some delicate 
metal fittings so that its other end caresses the surface of the mov- 
ing tape. This strand is actually an extremely thin glass tube that 
siphons the ink from the reservoir onto the paper. The idea is that 
the current in the cable, by passing through an electromechanical 
device, will cause this tube to move slightly to one side or the other, 
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4138 current in the old cables was so feeble that even the infinitesi- 
mal contact point between the glass tube and the tape still induced 
too much friction, so Kelvin invented a remarkable kludge: he built 
a vibrator into the system that causes the glass tube to thrum like a 
guitar string so that its point of contact on the paper is always in 
slight motion. 

Dynamic friction (between moving objects) is 
always less than static friction (between objects 
that are at rest with respect to each other). 

The vibration in the glass siphon tube reduced the 
friction against the paper tape to the point where 
even the weak currents in a submarine cable 
could move it back and forth. Movement to one 
side of the tape represented a dot, to the other side 
a dash. We prevailed upon Werngren to tap out 
the message Get Wired. The result is on the cover of this 
magazine, and if you know Morse code you can pick the letters 
out easily. 

The question naturally arises: How does one go about manufac- 
turing a hollow glass tube thinner than a hair? More to the point, 
how did they do it 100 years ago? After all, as Worrall pointed out, 
they needed to be able to repair these machines when they were 
posted out on Ascension Island. The answer is straightforward and 
technically sweet: you take a much thicker glass tube, heat it over a 
Bunsen burner until it glows and softens, and then pull sharply on 
both ends. It forms a long, thin tendril, like a string of melted 
cheese stretching away from a piece of pizza. Amazingly, it does not 
close up into a solid glass fiber, but remains a tube no matter how 
thin it gets. 

Exactly the same trick is used to create the glass fibers that run 
down the center of FLAG and other modern submarine cables: an 
ingot of very pure glass is heated until it glows, and then it is 
stretched. The only difference is that these are solid fibers rather 
than tubes, and, of course, it's all done using machines that assure a 
consistent result. 

Moving down the room, we saw a couple of large tabletops devot- 
ed to a complete, functioning reproduction of a submarine cable 
system as it might have looked in the 1950s. The only difference is 
that the thousands of miles of intervening cable are replaced with 
short jumper wires so that transmitter, repeaters, and receiver are 
contained within a single room. 

All the equipment is built the way they don't build things any- 
more: polished wooden cabinets with glass tops protecting gleaming 
brass machinery that whirrs and rattles and spins. Relays clack and 
things jiggle up and down. At one end of the table is an autotrans- 
mitter that reads characters off a paper tape, translates them into 
Morse code or cable code, and sends its output, in the form of a 
stream of electrical pulses, to a regenerator/retransmitter unit. In 
this case the unit is only a few feet away, but in practice it would 
have been on the other end of a long submarine cable, say in the 
Azores. This regenerator/retransmitter unit sends its output to a 
twin siphon-tube recorder which draws both the incoming signal 
(say, from London) and the outgoing signal as regenerated by this 
machine on the same paper tape at the same time. The two lines 
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should be identical. If the machine is not functioning correctly, it 
will be obvious from a glance at the tape. 

The regenerated signal goes down the table (or down another 
submarine cable) to a machine that records the message as a pat- 
tern of holes punched in tape. It also goes to a direct printer that 
hammers out the words of the message in capital letters on another 
moving strip of paper. The final step is a gummer that spreads stick- 
um on the back of the tape so that it may be stuck onto a telegraph 
form. (They tried to use pregummed tape, but in the tropics it only 
coated the machinery with glue.) 

Each piece of equipment on this tabletop is built around a motor 
that turns over at the same precise frequency. None of it would 
work - no device could communicate with any other device - unless 
all of those motors were spinning in lockstep with one another. The 
transmitter, regenerator/retransmitter, and printer all had to be in 
sync even though they were thousands of miles apart. 

This feat is achieved by means of a collection of extremely precise 
analog machinery. The heart of the system is another polished box 
that contains a vibrating reed, electromagnetically driven, thrum- 
ming along at 50 cycles per second, generating the clock pulses 
that keep all the other machines turning over at the right pace. 
The reed is as precise as such a thing can be, but over time it is 
bound to drift and get out of sync with the other vibrating reeds 
in the other stations. 

In order to control this tendency, a pair of identical pendulum 
clocks hang next to each other on the wall above. These clocks feed 
steady, one-second timing pulses into the box housing the reed. The 
reed, in turn, is driving a motor that is geared so that it should turn 
over at one revolution per second, generating a pulse with each rev- 
olution. If the frequency of the reed's vibration begins to drift, the 
motor's speed will drift along with it, and the pulse will come a bit 
too early or a bit too late. But these pulses are being compared with 
the steady one-second pulses generated by the double pendulum 
clock, and any difference between them is detected by a feedback 
system that can slightly speed up or slow down the vibration of the 
reed in order to correct the error. The result is a clock so steady that 
once one of them is set up in, say, London, and another is set up in, 
say, Cape Town, the machinery in those two cities will remain 
synched with each other indefinitely. 

This is precisely the same function that is performed by the 
quartz clock chip at the heart of any modern computing device. 

The job performed by the regenerator/retransmitter is also perfectly 
recognizable to any modern digitally minded hacker tourist: it is 

an analog-to-digital converter. The analog voltages come down the 
cable into the device, the circuitry in the box decides whether the 
signal is a dot or a dash (or if you prefer, a 1 or a 0), and then an 
electromagnet physically moves one way or the other, depending 
on whether it's a dot or a dash. At that moment, the device is strictly 
digital. The electromagnet, by moving, then closes a switch that 
generates a new pulse of analog voltage that moves on down the 
cable. The hacker tourist, who has spent much of his life messing 
around with invisible, ineffable bits, can hardly fail to be fasci- 
nated when staring into the guts of a machine built in 1927, 
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4140 process that can be seen and even touched. 

As I started to realize, and as John Worrall and many other cable- 
industry professionals subsequently told me, there have been new 
technologies but no new ideas since the turn of the century. Alas for 
Internet chauvinists who sneer at older, “analog” technology, this 
rule applies to the transmission of digital bits down wires, across 
long distances. We’ve been doing it ever since Morse sent “What 
hath God wrought!” from Washington to Baltimore. 


(Latitude & longitude unknown) 
Cable & Wireless Marine 


Chelmsford, England 
[Note: I left my GPS receiver on a train in Bristol and had to do 
without it for a couple of weeks until Mr. Gallagher, station supervi- 
sor at Preston, Lancashire, miraculously found it and sent it back to 
me. Chelmsford is a half-hour train ride northeast of London.] 

When last we saw our hypothetical cable-ship captain, sitting off 
of Songkhla with 2,525 kilometers of very expensive cable, we had 
put him in a difficult spot by asking the question of how he could 
ensure that his 25 kilometers of slack ended up in exactly the right 
place. Essentially the same question was raised a few years ago 
when FLAG approached Cable & Wireless Marine and said, in 
effect: “We are going to buy 28,000 kilometers of fancy cable from 
AT&T and KDD, and we would like to have it go from England to 
Spain to Italy to Egypt to Dubai to India to Thailand to Hong Kong 
to China to Korea to Japan. We would like to pay for as little slack 
as possible, because the cable is expensive. What little slack we do 
buy needs to go in exactly the right place, please. What should we 
do next?” 

So it was that Captain Stuart Evans’s telephone rang. At the time 
(September 1992), he was working for a company called Worldwide 
Ocean Surveying, but by the time we met him, that company had 
been bought out by Cable & Wireless Marine, of which he is now 
general manager - survey. Evans is a thoroughly pleasant 

| middle-aged fellow, a for- 
mer merchant marine cap- 
tain, who seemed just a bit 
taken aback that anyone 
would care about the 
| minute details of what he 
and his staff do for a living. 
A large part of being a 
hacker tourist is convincing 
people that you are really 
interested in the nitty-gritty 
and not just looking for a 
quick, painless sound bite 
1 OF CWO; once this is accomplished, 
they always warm to the task, and Captain Evans was no exception. 

Evans's mission was to help FLAG select the most economical and 
secure route. The initial stages of the process are straightforward: 
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choose the landing sites and then search existing data concerning 
the routes joining those sites. This is referred to as a desk search, 
with mild but unmistakable condescension. Evans and his staff 
came up with a proposed route, did the desk search, and sent it to 
FLAG for approval. When FLAG signed off on this, it was time to go 
out and perform the real survey. This process ran from January to 
September 1994. 

Each country uses the same landing sites over and over again for 
each new cable, so you might think that the routes from, say, 
Porthcurno to Spain would be well known by now. In fact, every 
new cable passes over some virgin territory, so a survey is always 
necessary. Furthermore, the territory does not remain static. There 
are always new wrecks, mobile sand waves, changes in anchorage 
patterns, and other late-breaking news. 

To lay a cable competently you must have a detailed survey of a 
corridor surrounding the intended route. In shallow water, you 
have relatively precise control over where the cable ends up, but the 
bottom can be very irregular, and the cable is likely to be buried 
into the seabed. So you want a narrow (1 kilometer wide) corridor 
with high resolution. In deeper water, you have less lateral control 
over the descending cable, but at the same time the phenomena 
you're looking at are bigger, so you want a survey corridor whose 
width is 2 to 5 times the ocean depth but with a coarser resolution. 
A resolution of 0.5 percent of the depth might be considered a mini- 
mum standard, though the FLAG survey has it down to 0.25 percent 
in most places. So, for example, in water 5,000 meters deep, which 
would be a somewhat typical value away from the continental shelf, 
the survey corridor would be 10 to 15 kilometers in width, and a 
good vertical resolution would be 12 meters. 

The survey process is almost entirely digital. The data is col- 
lected by a survey ship carrying a sonar rig that fires 81 beams 
spreading down and out from the hull in a fan pattern. At a depth 
of 5,000 meters, the result, approximately speaking, is to divide 
the 10-kilometer-wide corridor into grid squares 120 meters wide 
and 175 meters long and get the depth of each one to a precision 
of some 12 meters. 

The raw data goes to an onboard SPARCstation that performs 
data assessment in real time as a sort of quality assurance check, 
then streams the numbers onto DAT cassettes. The survey team is 
keeping an eye on the results, watching for any formations through 
which cable cannot be run. These are found more frequently in the 
Indian than in the Atlantic Ocean, mostly because the Atlantic has 
been charted more thoroughly. 

Steep slopes are out. A cable that traverses a steep slope will 
always want to slide down it sideways, secretly rendering every 
nautical chart in the world obsolete while imposing unknown 
stresses on the cable. This and other constraints may throw an 
impassable barrier across the proposed route of the cable. When 
this happens, the survey ship has to backtrack, move sideways, and 
survey other corridors parallel and adjacent to the first one, gradu- 
ally building a map of a broader area, until a way around the 
obstruction is found. The proposed route is redrafted, and the sur- 
vey ship proceeds. 

The result is a shitload of DAT tapes and a good deal of other data 
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as well. For example, in water less than 1,200 meters deep, they 
also use sidescan sonar to generate analog pictures of the bottom - 
these look something like black-and-white photographs taken with 
a point light source, with the exception that shadows are white 
instead of black. It is possible to scan the same area from several 
different directions and then digitally combine the images to make 
something that looks just like a photo. This may provide crucial 
information that would never show up on the survey - for example, 
a dense pattern of anchor scars indicates that this is not a good 
place to lay a cable. The survey ship can also drop a flowmeter that 
will provide information about currents in the ocean. 

The result of all this, in the case of the FLAG survey, was about a 
billion data points for the bathymetric survey alone, plus a mass of 
sidescan sonar plots and other documentation. The tapes and the 
plots filled a room about 5 meters square all the way to the ceiling. 
The quantity of data involved was so vast that to manage it on 
paper, while it might have been theoretically possible given unlimit- 
ed resources, was practically impossible given that FLAG is run by 
mortals and actually has to make money. FLAG is truly an under- 
taking of the digital age in that it simply couldn't have been accom- 
plished without the use of computers to manage the data. 

Evans's mission was to present FLAG with a final survey report. 
If he had done it the old-fashioned way, the report would have occu- 
pied some 52 linear feet of shelf space, plus several hefty cabinets 
full of charts, and the inefficiency of dealing with so much paper 
would have made it nearly impossible for FLAG's decision makers 
}to grasp everything. 

Instead, Evans bought FLAG a PC and a plotter. During the 
summer of 1994, while the survey data was still being gathered, 
he had some developers write browsing software. Keeping in mind 
that FLAG's investors were mostly high-finance types with little 
technical or nautical background, they gave the browser a famil- 
jar, easy-to-use graphical user interface. The billion data points 
and the sidescan sonar imagery were boiled 
down into a form that would fit onto 5 CD- 
ROMs, and in that form the final report was 
presented to FLAG at the end of 1994. 
When FLAG's decision makers 
wanted to check out a particular 
part of the route, they could zoom 
in on it by clicking on a map, 
picking a small square of ocean, 
and blowing it up to reveal sev- 
eral different kinds of plots: a 
topographic map of the seafloor, 
information abstracted from the 
sidescan sonar images, a depth 
profile along the route, and ano- 
ther profile showing the consistency of the bot- 
tom - whether muck, gravel, sand, or hard rock. 
All of these could be plotted out on meterwide 
sheets of paper that provided a much higher- 
resolution view than is afforded by the computer 
screen. 


1 5] 


This represents a noteworthy virtuous circle - a self-amplifying 
trend. The development of graphical user interfaces has led to rapid 
growth in personal computer use over the last decade, and the 
coupling of that technology with the Internet has caused explosive 
growth in the use of the World Wide Web, generating enormous 
demand for bandwidth. That (in combination, of course, with other 
demands) creates a demand for submarine cables much longer and 
more ambitious than ever before, which gets investors excited - but 
the resulting project is so complex that the only way they can wrap 
their minds around it and make intelligent decisions is by using a 
computer with a graphical user interface. 


Hacking wires 

As you may have figured out by this point, submarine cables are an 
incredible pain in the ass to build, install, and operate. Hooking 
stuff up to the ends of them is easy by comparison. So it has always 
been the case that cables get laid first and then people begin trying 
to think of new ways to use them. Once a cable is in place, it tends 
to be treated not as a technological artifact but almost as if it were 
some naturally occurring mineral formation that might be exploited 
in any number of different ways. 

This was true from the beginning. The telegraphy equipment of 
1857 didn't work when it was hooked up to the first transatlantic 
cable. Kelvin had to invent the mirror galvanometer, and later the 
siphon recorder, to make use of it. Needless to say, there were many 
other Victorian hackers trying to patent inventions that would 
enable more money to be extracted from cables. One of these was a 
Scottish-Canadian-American elocutionist named Alexander Graham 
Bell, who worked out of a laboratory in Boston. 

Bell was one of a few researchers pursuing a hack based on the 
phenomenon of resonance. If you open the lid of a grand piano, 
step on the sustain pedal, and sing a note into it, such as a middle 
C, the strings for the 
piano's C keys will vibrate 
sympathetically, while the 
D strings will remain 
still. If you sing a D, the D 
strings vibrate and the C 
strings don't. Each string 
resonates only at the fre- 
quency to which it has 
been tuned and is deaf to 
other frequencies. 

If you were to hum out 
a Morse code pattern of 
dots and dashes, all at 
middle C, a deaf observer 
watching the strings would notice a corresponding pattern of vibra- 
tions. If, at the same time, a second person was standing next to you 
humming an entirely different sequence of dots and dashes, but all 
on the musical tone of D, then a second deaf observer, watching the 
D strings, would be able to read that message, and so on for all the 
other tones on the scale. There would be no interference 148» 
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4145 between the messages; each would come through as clearly as 
if it were the only message being sent. But anyone who wasn't deaf 
would hear a cacophony of noise as all the message senders sang in 
different rhythms, on different notes. If you took this to an extreme, 
built a special piano with strings tuned as close to each other as pos- 
sible, and trained the message senders to hum Morse code as fast as 
possible, the sound would merge into an insane roar of white noise. 

Electrical oscillations in a wire follow the same rules as acousti- 
cal ones in the air, so a wire can carry exactly the same kind of 
cacophony, with the same results. Instead of using piano strings, 
Bell and others were using a set of metal reeds like the ones in a 
harmonica, each tuned to vibrate at a different frequency. They 
electrified the reeds in such a way that they generated not only 
acoustical vibrations but corresponding electrical ones. They sought 
to combine the electrical vibrations of all these reeds into one com- 
plicated waveform and feed it into one end of a cable. At the far end 
of the cable, they would feed the signal into an identical set of 
reeds. Each reed would vibrate in sympathy only with its counter- 
part on the other end of the wire, and by recording the pattern of 
vibrations exhibited by that reed, one could extract a Morse code 
message independent of the other messages being transmitted on 
the other reeds. For the price of one wire, you could send many 
simultaneous coded messages and have them all sort themselves 
out on the other end. 

To make a long story short, it didn't work. But it did raise an 
interesting question. If you could take vibrations at one frequency 
and combine them with vibrations at another frequency, and anoth- 
er, and another, to make a complicated waveform, and if that wave- 
form could be transmitted to the other end of a submarine cable 
intact, then there was no reason in principle why the complex 
waveform known as the human voice couldn't be transmitted in the 
same way. The only difference would be that the waves in this case 
were merely literal representations of sound waves, rather than 
Morse code sequences transmitted at different frequencies. It was, 
in other words, an analog hack on a digital technology. 

We have all been raised to think of the telephone 
as a vast improvement on the telegraph, as the 
steamship was to the sailing ship or the electric 
lightbulb to the candle, but from a hacker tourist's 
point of view, it begins to seem like a lamentable 
wrong turn. Until Bell, all telegraphy was digital. 
The multiplexing system he worked on was purely digital in con- 
cept even if it did make use of some analog properties of matter (as 
indeed all digital equipment does). But when his multiplexing 
scheme went sour, he suddenly went analog on us. 

Fortunately, the story has a happy ending, though it took a cen- 
tury to come about. Because analog telephony did not require 
expertise in Morse code, anyone could take advantage of it. It 
became enormously popular and generated staggering quantities 
of revenue that underwrote the creation of a fantastically immense 
communications web reaching into every nook and cranny of every 
developed country. 

Then modems came along and turned the tables. Modems are a 
digital hack on an analog technology, of course; they take the digits 
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from your computer and convert them into a complicated analog 
waveform that can be transmitted down existing wires. The roar of 
white noise that you hear when you listen in on a modem transmis- 
sion is exactly what Bell was originally aiming for with his reeds. 
Modems, and everything that has ensued from them, like the World 
Wide Web, are just the latest example of a pattern that was estab- 
lished by Kelvin 140 years ago, namely, hacking existing wires by 
inventing new stuff to put on the ends of them. 

It is natural, then, to ask what effect FLAG is going to have on the 
latest and greatest cable hack: the Internet. Or perhaps it's better to 
ask whether the Internet affected FLAG. The explosion of the Web 
happened after FLAG was planned. Taketo Furuhata, president and 
CEO of IDC, which runs the Miura station, says: “I don’t know 
whether Nynex management foresaw the burst of demand related to 
the Internet a few years ago - I don't think so. Nobody - not even 
AT&T people - foresaw this. But the demand for Internet transmis- 
sion is so huge that FLAG will certainly become a very important 
pipe to transmit such requirements." 

John Mercogliano, vice president - Europe, Nynex Network 
Systems (Bermuda) Ltd., says that during the early 1990s when 
FLAG was getting organized, Nynex executives felt in their guts that 
something big was going to happen involving broadband multime- 
dia transmission over cables. They had a media lab that was giving 
demos of medical imaging and other such applications. “We knew 
the Internet was coming - we just didn't know it was going to be 
called the Internet,” he says. 

FLAG may, in fact, be the last big cable system that was planned 
in the days when people didn’t know about the Internet. Those days 
were a lot calmer in the global telecom industry. Everything was 
controlled by monopolies, and cable construction was based on 
sober, scientific forecasts, analogous, in some ways, to the actuarial 
tables on which insurance companies predicate their policies. 

When you talk on the phone, your words are converted into bits 
that are sent down a wire. When you surf the Web, your computer 
sends out bits that ask for yet more bits to be sent back. When you 
go to the store and buy a Japanese VCR or an article of clothing 
with a Made in Thailand label, you’re touching off a cascade of 
information flows that eventually leads to transpacific faxes, phone 
calls, and money transfers. 

If you get a fast busy signal when you dial your phone, or if 
your Web browser stalls, or if the electronics store is always low 
on inventory because the distribution system is balled up some- 
where, then it means that someone, somewhere, is suffering pain. 
Eventually this pain gets taken out on a fairly small number of 
meek, mild-mannered statisticians - telecom traffic forecasters - 
who are supposed to see these problems coming. 

Like many other telephony-related technologies, traffic forecast- 
ing was developed to a fine art a long time ago and rarely screwed 
up. Usually the telcos knew when the capacity of their systems was 
going to be stretched past acceptable limits. Then they went shop- 
ping for bandwidth. Cables got built. 

That is all past history. “The telecoms aren’t forecasting now,” 
Mercogliano says. “They’re reacting.” 

This is a big problem for a few different reasons. One is that 152» 
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4148 cables take a few years to build, and, once built, last for a 
quarter of a century. It's not a nimble industry in that way. A PTT 
thinking about investing in a club cable is making a 25-year com- 
mitment to a piece of equipment that will almost certainly be obso- 
lete long before it reaches the end of its working life. Not only are 
they risking lots of money, but they are putting it into an exception- 
ally long-term investment. Long-term investments are great if you 
have reliable long-term forecasts, but when your entire forecasting 
system gets blown out of the water by something like the Internet, 
the situation gets awfully complicated. 

The Internet poses another problem for telcos by being asymmet- 
rical. Imagine you are running an international telecom company in 
Japan. Everything you've ever done, since TPC-1 came into Ninomiya 
in '64, has been predicated on circuits. Circuits are the basic unit 
you buy and sell - they are to you what cars are to a Cadillac dealer- 
ship. A circuit, by definition, is symmetrical. It consists of an equal 
amount of bandwidth in each direction - since most phone conver- 
sations, on average, entail both parties talking about the same 
amount. A circuit between Japan and the United States is something 
that enables data to be sent from Japan to the US, and from the US 
to Japan, at the same rate - the same bandwidth. In order to get your 
hands on a circuit, you cut a deal with a company in the States. This 
deal is called a correspondent agreement. 

One day, you see an ad in a magazine for a newfangled thing 
called a modem. You hook one end up to a computer and the other 
end to a phone line, and it enables the computer to grab a circuit 
and exchange data with some other computer with a modem. So far, 
so good. As a cable-savvy type, you know that people have been 
hacking cables in this fashion since Kelvin. As long as the thing 
works on the basis of circuits, you don't care - any more than a car 
salesman would care if someone bought Cadillacs, tore out the 
seats, and used them to haul gravel. 

A few years later, you hear about some modem-related nonsense 
called the World Wide Web. And a year after that, everyone seems 
to be talking about it. About the same time, all of your traffic fore- 
casts go down the toilet. Nothing's working the way it used to. 
Everything is screwed up. 

Why? Because the Web is asymmetrical. All of your Japanese Web 
customers are using it to access sites in the States, because that's 
where all the sites are located. When one of them clicks on a button 
on an American Web page, a request is sent over the cable to the 
US. The request is infinitesimal, just a few bytes. The site in the 
States promptly responds by trying to send back a high-resolution, 
24-bit color image of Cindy Crawford, or an MPEG film of a space 
shuttle mission. Millions of bytes. Your pipe gets jammed solid with 
incoming packets. 

You're a businessperson. You want to make your customers 
happy. You want them to get their millions of bytes from the States 
in some reasonable amount of time. The only way to make this hap- 
pen is to purchase more circuits on the cables linking Japan to the 
States. But if you do this, only half of each circuit is going to be 
used - the incoming half. The outgoing half will carry a miserable 
trickle of packets. Its bandwidth will be wasted. The correspondent 
agreement relationship, which has been the basis of the interna- 
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tional telecom business ever since the first cables were laid, doesn't 
work anymore. 

This, in combination with the havoc increasingly being wrought 
by callback services, is weird, bad, hairy news for the telecom 
monopolies. Mercogliano believes that the solution lies in some sort 
of bandwidth arbitrage scheme, but talking about that to an old- 
time telecrat is like describing derivative investments to an old 
codger who keeps his money under his mattress. “The club system 
is breaking down,” Mercogliano says. 


Somewhere between 
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Cable Ship Monarch, Southampton, England 


John Mercogliano, if this is conceivable, logs even more frequent- 
flier miles, to even more parts of the planet, than the cable layers 
we met on Lan Tao Island. He lives in London, his office is in 
Amsterdam, his territory is Europe, he works for a company head- 
quartered in Bermuda that has many ties to the New York metropol- 
itan area and that does business everywhere from Porthcurno to 
Miura. He is trim, young-looking, and vigorous, but even so the 
schedule occasionally takes its toll on him, and he feels the need to 
just get away from his job for a few days and think about something 
- anything - other than submarine cables. The last time this feeling 
came over him, he made inquiries with a tourist bureau in Ireland 
that referred him to a quiet, out-of-the-way place on the coast: a 
stately home that had been converted to a seaside inn, an ideal 
place for him to go to get his mind off his work. Mercogliano flew to 
Ireland and made his way overland to the place, checked into his 
room, and began ambling through the building. The first thing he 
saw was a display case containing samples of various types of 19th- 
century submarine cables. It turned out that the former owner of 
this mansion had been the captain of the Great Eastern, the first of 
the great deep-sea cable-laying ships. 

The Great Eastern got that job because it was by a long chalk the 
largest ship on the planet at the time - so large that its utter useless- 
ness had made it a laughingstock, the Spruce Goose of its day. The 
second generation of long-range submarine cables, designed to Lord 
Kelvin's specifications after the debacle of 1857, were thick and 
heavy. Splicing segments together in mid-ocean had turned out to be 
problematical, so there were good reasons for wanting to make the 
cable in one huge piece and simply laying the whole thing in one go. 

It is easier to splice cables now and getting easier all the time. 
Coaxial cables of the last few decades took some 56 to 48 hours to 
splice, partly because it was necessary to mold a jacket around 
them. Modern cables can be spliced in more like 12 hours, depend- 
ing on the number of fibers they contain. So modern cable ships 
needn't be quite as great as the Great Eastern. 

Other than the tank that contains the cable, which is literally 
nothing more than a big round hole in the middle of the ship, a 
cable ship is different from other ships in two ways. One, it comes 
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4152 exquisitely sensitive navigation gear on the bridge, which give 
it unsurpassed precision-maneuvering and station-keeping powers. 
In the case of Monarch, a smaller cable repair ship that we visited 
in Southampton, England, there are at least two differential GPS 
receivers, one for the bow and one for the stern - hence the two 
readings given at the head of this section. Each one of them reads 
out to five decimal places, which implies a resolution of about 

1 centimeter. 

Second, a cable ship has two winches on board. But this does not 
do justice to them, as they are so enormous, so powerful, and yet so 
nimble that it would almost be more accurate to say that a cable 
ship is two floating winches. Nearly everything that a cable ship 
does reduces, eventually, to winching. Laying a cable is a matter of 
paying cable out of a winch, and repairing it, as already described, 
involves a much more complicated series of winch-related activities. 

As Kelvin figured out the hard way, whenever you are reeling in a 
long line, you must first relieve all tension on it or else your reel 
will be crushed. The same problem is posed in reverse by the cable- 
laying process, where thousands of meters of cable, weighing many 
tons, may be stretched tight between the ship and the contact point 
on the seafloor, but the rest of the cable stored on board the ship 
must be coiled loosely in the tanks with no tension on them at all. 
In both cases, the cable must be perfectly slack on the ship end and 
very tight on the watery end of the winching machinery. Not sur- 
prisingly, then, the same machinery is used for both outgoing and 
incoming winch work. 

At one end of the ship is a huge iron drum some 3 meters in 
diameter with a few turns of cable around it. As you can verify by 
wrapping a few turns of rope around a pipe and tugging, this is a 
very simple way to relieve tension on a line. It is not, however, very 
precise, and here, precise control is very important. That is provid- 
ed by something called a linear engine, which consists of several 
pairs of tires mounted with a narrow gap between them (for you 
baseball fans, it is much like a pitching machine). The cable is 
threaded through this gap so that it is gripped on both sides by the 
tires. Monarch’s linear engine contains 16 pairs of tires which, 
taken together, can provide up to 10 tons of holdback force. 
Augmented by the drums, which can be driven by power from the 
ship's main engines, the ultimate capacity of Monarch’s cable 
engines is 50 tons. 

The art of laying a submarine cable is the art of 
using all the special features of such a ship: the 
linear engines, the maneuvering thrusters, and the 
differential GPS equipment, to put the cable exact- 
ly where it is supposed to go. Though the survey team has 
examined a corridor many thousands of meters wide, the target 
corridor for the cable lay is 200 meters wide, and the masters of 
these ships take pride in not straying more than 10 meters from the 
charted route. This must be accomplished through the judicious 
manipulation of only a few variables: the ship's position and speed 
(which are controlled by the engines, thrusters, and rudder) and 
the cable's tension and rate of payout (which are controlled by the 
cable engine). 

One cannot merely pay the cable out at the same speed as the 
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ship moves forward. If the bottom is sloping down and away from 
the ship as the ship proceeds, it is necessary to pay the cable out 
faster. If the bottom is sloping up toward the ship, the cable must 
come out more slowly . Such calculations are greatly complicated by 
the fact that the cable is stretched out far behind the ship - the dis- 
tance between the ship and the cable's contact point on the bottom 
of the ocean can be more than 50 kilometers, and the maximum 
depth at which (for example) KDD cable can be laid is 8,000 
meters. Insofar as the shape of the bottom affects what the ship 
ought to be doing, it's not the shape of the bottom directly below the 
ship that is relevant, but the shape of the bottom wherever the con- 
tact point happens to be located, which is by no means a straight- 
forward calculation. Of course, the ship is heaving up and down on 
the ocean and probably being shoved around by wind and currents 
while all this is happening, and there is also the possibility of ocean 
currents that may move the cable to and fro during its descent. 

It is not, in other words, a seat-of-the-pants kind of deal; the skip- 
per can't just sit up on the bridge, eyeballing a chart, and twiddling 
a few controls according to his intuition. In practice, the only way 
to ensure that the cable ends up where it is supposed to is to calcu- 
late the whole thing ahead of time. Just as aeronautical engineers 
create numerical simulations of hypothetical airplanes to test their 
coefficient of drag, so do the slack control wizards of Cable & 
Wireless Marine use numerical simulation techniques to model the 
catenary curve adopted by the cable as it stretches between ship 
and contact point. In combination with their detailed data on the 
shape of the ocean floor, this enables them to figure out, in advance, 
exactly what the ship should do when. All of it is boiled down into a 
set of instructions that is turned over to the master of the cable 
ship: at such and such a point, increase speed to x knots and reduce 
cable tension to y tons and change payout speed to z meters per sec- 
ond, and so on and so forth, all the way from Porthcurno to Miura. 

“It sounds like it would make a good videogame,” I said to 
Captain Stuart Evans after he had laid all of this out for me. I was 
envisioning something called SimCable. “It would make a good 
videogame,” he agreed, “but it also makes a great job, because it's a 
combination of art and science and technique - and it's not an art 
you learn overnight. It's definitely a black art." 

Cable & Wireless's Marine Survey department has nailed the 
slack control problem. That, in combination with the company's 
fleet of cable-laying ships and its human capital, makes it dominant 
in the submarine cable-laying world. 

By “human capital” I mean their ability to dispatch weather-beat- 
en operatives such as the Lan Tao Island crowd to difficult places 
like Suez and have them know their asses from their elbows. As we 
discovered on our little jaunt to Egypt, where we tried to rendez- 
vous with a cable ship in the Gulf of Suez and were turned back by 
the Egyptian military, one doesn't just waltz into places like that on 
short notice and get stuff to happen. 

In each country between England and Japan, there are hoops that 
must be jumped through, cultural differences that must be under- 
stood, palms that must be greased, unwritten rules that must be 
respected. The only way to learn that stuff is to devote a career to it. 
Cable & Wireless has an institutional memory stretching all the 158» 
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4156 way back to 1870, when it laid the first cable from Porthcurno 
to Australia, and the British maritime industry as a whole possesses 
a vast fund of practical experience that is the legacy of the Empire. 

One can argue that, in the end, the British Empire did Britain 
surprisingly little good. Other European countries that had pathetic 
or nonexistent empires, such as Italy, have recently surpassed 
England in standard of living and other measures of economic well- 
being. Scholars of economic history have worked up numbers sug- 
gesting that Britain spent more on maintaining its empire than it 
gained from exploiting it. Whether or not this is the case, it is quite 
obvious from looking at the cable-laying industry that the Victorian 
practice of sending British people all over the planet is now paying 
them back handsomely. 

The current position of AT&T versus Cable & Wireless reflects the 
shape of America versus the shape of the British Empire. America is 
a big, contiguous mass, easy to defend, immensely wealthy, and 
basically insular. No one comes close to it in developing new tech- 
nologies, and AT&T has always been one of America's technological 
leaders. By contrast, the British Empire was spread out all over the 
place, and though it controlled a few big areas (such as India and 
Australia), it was basically an archipelago of outposts, let us say a 
network, completely dependent on shipping and communications to 
stay alive. Its dominance was always more economic than military - 
even at the height of the Victorian era, its army was smaller than 
the Prussian police force. It could coerce the natives, but only so far 
- in the end, it had to co-opt them, give them some incentive to play 
along. Even though the Empire has been dissolving itself for half a 
century, British people and British institutions still know how to get 
things done everywhere. 

It is not difficult to work out how all of this has informed the 
development of the submarine cable industry. AT&T makes really, 
really good cables; it has the pure technology nailed, though if it 
doesn't stay on its toes, it'll be flattened by the Japanese. Cable & 
Wireless doesn't even try to make cables, but it installs them better 
than anyone else. 


The legacy 

Kelvin founded the cable industry by understanding the science, 
and developing the technology, that made it work. His legacy is the 
ongoing domination of the cable-laying industry by the British, and 
his monument is concealed beneath the waves: the ever growing 
web of submarine cables joining continents together. 

Bell founded the telephone industry. His legacy was the Bell 
System, and his monument was strung up on poles for all to see: 
the network of telephone wires that eventually found its way into 
virtually every building in the developed world. Bell founded New 
England Telephone Company, which eventually was absorbed into 
the Bell System. It never completely lost its identity, though, and it 
never forgot its connection to Alexander Graham Bell - it even 
moved Bell’s laboratory into its corporate headquarters in Boston. 

After the breakup of the Bell System in the early 1980s, New 
England Telephone and its sibling Baby Bell, New York Telephone, 
joined together to form a new company called Nynex, whose loyal 
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soldiers are eager to make it clear that they see themselves as the 
true heirs of Bell’s legacy. Now, Nynex and Cable & 
Wireless, the brainchildren of Bell and Kelvin, the 
two supreme ninja hacker mage lords of global 
telecommunications, have formed an alliance to 
challenge AT&T and all the other old monopolies. 

We know how the first two acts of the story are going to go: In 
late 1997, with the completion of FLAG, Luke (“Nynex”) Skywalker, 
backed up on his Oedipal quest by the heavy shipping iron of Han 
(“Cable & Wireless”) Solo, will drop a bomb down the Death Star’s 
ventilation shaft. In 1999, with the completion of SEA-ME-WE 3, the 
Empire will Strike Back. There is talk of a FLAG 2, which might 
represent some kind of a Return of the Jedi scenario. 

But once the first FLAG has been built, everyone’s going to get 
into the act - it’s going to lead to a general rebellion. “FLAG will 
change the way things are done. They are setting a benchmark,” 
says Dave Handley, the cable layer. And Mercogliano makes a per- 
suasive case that national telecom monopolies will be so preoccu- 
pied, over the next decade, with building the “last mile” and getting 
their acts together in a competitive environment that they'll have no 
choice but to leave cable laying to the entrepreneurs. 

That's the simple view of what FLAG represents. It is important to 
remember, though, that companies like Cable & Wireless and Nynex 
are not really heroic antimonopolists. A victory for FLAG doesn't 
lead to a pat ending like in Star Wars - it does not get us into an ide- 
alized free market. *One thing to bear in mind is that Cable & 
Wireless is a club and they are rigorously anticompetitive wherever 
they have the opportunity," said Doug Barnes, the cypherpunk. 
*Nynex and the other Baby Bells are self-righteously trying to crack 
open other companies' monopolies while simultaneously trying to 
hold onto their domestic ones. The FLAG folks are merely clubs with 
a smidgin more vision, enough business sense to properly reward 
talent, and a profound desire to make a great pile of money.” 

There has been a lot of fuss in the last few years concerning the 
50th anniversary of the invention of the computer. Debates have 
raged over who invented the computer: Atanasoff or Mauchly or 
Turing? The only thing that has been demonstrated is that, depend- 
ing on how you define computer, any one of the above, and several 
others besides, can be said to have invented it. 

Oddly enough, this debate comes at a time when stand-alone 
computers are seeming less and less significant and the Internet 
more so. Whether or not you agree that *the network is the comput- 
er, a phrase Scott McNealy of Sun Microsystems recently coined, 
you can't dispute that moving information around seems to have 
much broader appeal than processing it. Many more people are 
interested in email and the Web than were interested in databases 
and spreadsheets. 

Yet little attention has been paid to the historical antecedents of 
the Internet - perhaps partly because these cable technologies are 
much older and less accessible and partly because many Net people 
want so badly to believe that the Net is fundamentally new and 
unique. Analog is seen as old and bad, and so many people assume 
that the communications systems of old were strictly analog and 


have just now been upgraded to digital. 160» 


Ш5Е 


"Jump 
to the Web. 
Parker v. Boswell, 


Ohio State 


Supreme Court, 


1986. 


INTRODUCING DESKTOP COMPUTING WITHOUT THE DESKTOP 


ГТ When youre in the courtroom you use 
the best means of communication there is. Your voice. 
But back in the office you're chained to a keyboard. 
Wouldn't it be great if you could talk to your computer 
while you got on with the things you need to do to build 
your case? Does that sound impossible? Well not any- 
more, because we ve incorporated ІВМ Voicelype speech 
recognition technology into the best desktop operating 
system solution money can buy: 05/2% Warp 4. So you 
can have hands-free e-mail, voice Internet navigation, 
even dictation into most all your applications. All at the 
sound of your voice. Which means you can get on with 


your work while you get out from behind your desk. 


With its new graphic interface, OS/2 Warp 41 the 
ultimate network computing solution for connecting 
almost anything. from just about anywhere. A couple of 
mouse clicks and you're into drives, printers, networks, 
servers and Web pages. It even comes with Java" runtime 
so you can run Java applets from your desktop without 
a browser. And now you can download a native OS/2 
Warp 4 version of Netscape Navigator" from our website 
at no charge: So, either in the office or on the road, 
there's no better universal client. And what could be 


better than a perfect client? 


Solutions for a small planet" 


GET [| a free interactive demo CD that allows you to experience the benefits of "hands-free computing" 
by visiting our website at www.software.ibm.com/info/w403, or call 1 800 357-8828. 


4158 This overlooks much history and totally misconstrues the 
technology. The first cables carried telegraphy, which is as purely dig- 
ital as anything that goes on inside your computer. The cables were 
designed that way because the hackers of a century and a half ago 
understood perfectly well why digital was better. A single bit of code 
passing down a wire from Porthcurno to the Azores was apt to be in 
sorry shape by the time it arrived, but precisely because it was a bit, 
it could easily be abstracted from the noise, then recognized, regener- 
ated, and transmitted anew. 

The world has actually 
been wired together by 
digital communications 
systems for a century and 
a half. Nothing that has 
happened during that 
time compares in its 
impact to the first 
exchange of messages 
between Queen Victoria 
and President Buchanan 
in 1858. That was so 
impressive that a mob of 
celebrants poured into 
the streets of New York 
and set fire to City Hall. 

It's tempting to observe that, so 
far, no one has gotten sufficiently 
excited over a hot new Web page 
to go out and burn down a major building. But this is a little too 
glib. True, that mob in the streets of New York in 1858 was celebrat- 
ing the ability to send messages quickly across the Atlantic. But, if 
the network is the computer, then in retrospect, those torch-bearing 
New Yorkers could be seen as celebrating the joining of the small 
and primitive computer that was the North American telegraph sys- 
tem to the small and primitive computer that was the European sys- 
tem, to form The Computer, with a capital C. 

At that time, the most important components of these Computers 
- the CPUs, as it were - were tense young men in starched collars. 
Whenever one of them stepped out to relieve himself, The Com- 
puter went down. As good as they were at their jobs, they could 
process bits only so fast, so The Computer was very slow. But The 
Computer has done nothing since then but get faster, become more 
automated, and expand. By 1870, it stretched all the way to 
Australia. The advent of analog telephony plunged The Computer 
into a long dormant phase during which it grew immensely but lost 
many of its computerlike characteristics. 

But now The Computer is fully digital once again, fully automatic, 
and faster than hell. Most of it is in the United States, because the 
United States is large, free, and made of dirt. Largeness eliminates 
troublesome borders. Freeness means that anyone is allowed to 
patch new circuits onto The Computer. Dirt makes it possible for 
anyone with a backhoe to get in on the game. The Computer is 
striving mightily to grow beyond the borders of the United States, 
into a world that promises even vaster economies of scale - but 
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most of that world isn't made of dirt, and most of it isn't free. The 
lack of freedom stems both from bad laws, which are grudgingly 
giving way to deregulation, and from monopolies willing to do all 
manner of unsavory things in order to protect their turf. 

Even though FLAG's bandwidth isn't that great by 1996 Internet 
standards, and even though some of the companies involved in it 
are, in other arenas, guilty of monopolistic behavior, FLAG really 
is going to help blow open bandwidth and weaken the telecom 
monopolies. 

In many ways it hearkens back to the wild early days of 
the cable business. The first transatlantic cables, after all, 
were constructed by private investors who, like FLAG's 
investors, just went out and built cable because it seemed 
like a good idea. After FLAG, building new high-band- 
width, third-generation fiber-optic cable is going to seem 
like a good idea to a lot of other investors. And unlike the 
ones who built FLAG, they will have the benefit of knowing 
about the Internet, and perhaps of understanding, at some 
level, that they are not merely stringing fancy telephone 
lines but laying down new traces on the circuit board of 
The Computer. That understanding may lead them to cre- 
ate vast amounts of bandwidth that would blow the minds 
of the entrenched telecrats and to adopt business models 
designed around packet-switching instead of the circuits 
that the telecrats are stuck on. 

If the network is The Computer, then its motherboard is 
the crust of Planet Earth. This may be the single biggest 
drag on the growth of The Computer, because Mother 
Earth was not designed to be a motherboard. There is too much 
water and not enough dirt. Water favors a few companies that know 
how to lay cable and have the ships to do it. Those companies are 
about to make a whole lot of money. 

Eventually, though, new ships will be built. The art of slack con- 
trol will become common knowledge - after all, it comes down to a 
numerical simulation problem, which should not be a big chore for 
the ever-expanding Computer. The floors of the oceans will be sur- 
veyed and sidescanned down to every last sand ripple and anchor 
scar. The physical challenges, in other words, will only get easier. 

The one challenge that will then stand in the way of The Computer 
will be the cultural barriers that have always hindered cooperation 
between different peoples. As the globe-trotting 
cable layers in Papa Doc's demonstrate, there will | 
always be a niche for people who have gone out 
and traveled the world and learned a thing or 
two about its ways. 

Hackers with ambitions of getting involved in 
the future expansion of The Computer could do 
a lot worse than to power down their PCs, buy 
GPS receivers, place calls to their favorite travel 
agents, and devote some time to the pursuit of hacker tourism. 
The motherboard awaits. m = = 
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And bring home the most per- аб 
sonal computer of all. Macintosh. 


an a personal computer get? 


PC Exchange is а trademark of Apple Computer, Inc. PowerPC is a trademark of International Business Machines Corporation, used under license therefrom. Avid is a registered trademark of Avid Technology, Inc. Windows is a registered trademark of Microsoft Corporation and SoftWindows is a trademark used under license by Insignia from Microsoft 
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Christine Downton's Brain Od 
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271? 


There have been lots of Al-based financial trading systems. 
This one from Hughes and Pareto is different. 


Unlike most human 


“experts,” Christine 


Downton has 


remarkable access 


to her thought 
processes. Now 
her painstakingly 


engineered digital 


twin is managing 
millions. 


It works. 
By Clive Davidson 


lot of men will tell a woman it’s her mind 

they’re after. But in the case of Christine Down- 
ton and some men from the military-industrial com- 
plex, it was true. In her head was expertise that 
researchers at Hughes Electronics Corp. - missile 
makers, robot ое ида, spy satellite pioneers - 
wanted to tap. 
Enemy secrets? 
Weapons plans? 
No, the nitty- 
gritty of financial 
markets. 

In 1993, Chris- 
tine Downton, 

a star analyst 

at the British 
investment house 
Pareto Partners 
Ltd., flew out to 
Hughes Research 
Laboratories in 
Malibu, Califor- 
nia, to upload 
her knowledge of 
the world’s bond 
markets into a machine. That knowledge now sits in 
an Apple at Pareto’s London offices, looking after 
funds worth US$200 million. Another clone of Chris- 
tine will join it shortly, choosing the best markets in 
which to invest. Pareto and Hughes have decided 
that, in the war for the world’s markets, the mecha- 
nized divisions are going to win. 

Downton, a Pareto executive named Ron Liesching, 
and the rest of the Pareto-Hughes team believe that 
their artificial intelligence trading system - call it 
Robotrader - is one of the first concrete steps toward 
a shakeout of the financial industry precipitated by 
new technology. Computer-based AI systems will 
automate many of the jobs of analysts and dealers 
and destroy the closed shop in the upper echelons 
of finance. Wall Street fat cats will see their value 
plummet like share prices in a market crash; only 
those who embrace the technology will survive. 

Plenty of Pareto’s opposition, having followed APs 
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track record in the markets, will scoff at Robotrader. 
Scientists have long seen the markets as providing 
problems tailor-made for their technologies - com- 
plex, with multiple variables and large volumes of 
data that must be processed rapidly. Financiers have 
dreamed of magic tools with which to make their 
fortunes. As a result, lots of money and most of the 
contents of the AI tool box - expert systems, case- 
based reasoning, neural networks, and genetic algo- 
rithms - have been thrown at the problem. But the 
results have been disappointing. AI-based trading 
systems that start up in a blaze of publicity, like 
Citibank's neural network for foreign exchange trad- 
ing, tend to have their plugs quietly pulled when they 
fail to live up to the press releases. 

Liesching, Pareto's director of research, knew 
about the pitfalls: he'd suffered through some of 
them at County NatWest Investment Management, in 
London. He knew from the start that such projects 
take time and money - in this case, more than a year 
and more than $2 million. But he's not the sort of 
man to be deterred by that. He's as sweeping and 
startling in his predictions about technology's possi- 
bilities in financial markets as he is scathing about 
other people's failures to realize them. 

In the early 1990s, Liesching started hunting for 
techie partners to help Pareto automate the steward- 
ship of at least some of the $17 billion in funds it 
manages. Bell Labs, Digital Equipment Corporation, 
and Unisys were all found wanting. They had clever, 
powerful tools, but they didn't meet the peculiarly 
tough requirements of the financial world. *There's a 
high data rate,” he says. “There’s a lot of noise in the 
data, there are errors, it's not all numbers, and 
you've got to do the job reliably; if you're wrong 
you're gone.” 

Liesching's analysis sounds nasty, even hellish. 
Which is where the military comes in. War, after all, 
is also hell. ^The military deals with dirty applied 
problems, just like you get in finance;" he says. 

He's not the first to spot the similarity. Sun Tzu's 
The Art of War does a brisk trade among business 
types - as does the US Marine Corps's Warfighting 
manual. In fact, last year the marines moved into the 
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New York Mercantile Exchange, putting 
officers under training into the trading 
pits. You can see the similarities to the 
modern command post: lots of informa- 
tion but not necessarily enough, lots of 
decisions, and a lot riding on it all. 
According to General Richard Hearney, 
Marine Corps assistant commandant, they 
wanted to compare how the two profes- 
sions dealt with the type of stress nor- 
mally associated with the battlefield. 

The similarities explain why both sol- 
diers and financiers are eager to use AI. 
They worry about information overload; 
they also worry about emotional stress. 
Emotions, in Downton's view, are the 
trader's enemy. “Emotions distort people's 
rational judgments,” she says. “There’s a 
fear factor - people tend to make mis- 
takes when they’re losing money. They 
also make mistakes when they’ve made 
money, because they get bigheaded.” 

There are other human irrationalities, 
too, “cognitive biases,” as Downton calls 
them. “The market will get fixated on one 
variable rather than a whole range.” Indi- 
viduals, she says, “get hung up on the 
most recent piece of information they 
received or some rather distorted assess- 
ment of the information - human beings 
just have processing limits.” 

Those limits are becoming ever more of 
a hindrance. Consider the recent research 
finding that people can process only about 
seven chunks of information at any one 


modern military is similarly complicated, 
which is one of the reasons that armies 
spend a lot on AI. Many of the key univer- 
sity AI labs were started - and are still 
funded by - the Pentagon's Defense 
Advanced Research Projects Agency, the 
incubator of the Internet. The image pro- 
cessing techniques used in machine 
vision, for example, have been used to 
analyze data from satellite cameras, 
radar, and infrared sensors. Missile devel- 
opers have adapted tracking and path- 
finding algorithms written for laboratory 
robots. Even the age-old chore of calculat- 
ing troop movement logistics has bene- 
fited from problem-solving and expert 
systems programs. 

The 1991 Gulf War most vividly dis- 
played Al’s usefulness. The “smart” 
bombs were not that smart - they mostly 
just homed in on splashes of laser light. 
But DART (Dynamic Analysis and Replan- 
ning Tool), a distributed-planning pro- 
gram developed at BBN Systems and 
Technologies, was very smart indeed. It 
proved invaluable in sorting out the 
scheduling nightmares of an operation as 
vast and sprawling as Desert Storm. 

This is the background Hughes brought 
to the table. It also brought an eagerness 
to diversify from a shrinking defense 
market. The fit with Pareto seemed per- 
fect and quickly developed into a real 
partnership. All that remained was to 
show it could really be done - that AI 


"People tend to get hung up on the 


most recent piece of information they received. 


Human beings just have processing limits." 


moment. Twenty years ago, when a finan- 
cial analyst typically looked at only a few 
bits of data in three or four markets, this 
didn't matter; now it does. “If you want 
to compete, you probably have to cover 
about 10 to 15 markets,” says Downton. 
*You might want to look at, say, 10 to 20 
variables for each of three sources of 
return. You're looking at trillions of pot- 
ential combinations." 

Anyone who's tried to make sense of a 
Tom Clancy novel will know that the 
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really could master the trader's art. 

As a teacher of that art, Downton would 
be hard to better. She has studied the 
markets for 20 years as an academic and 
practitioner, including spells with the 
Bank of England, the US Federal Reserve 
Bank, and Liesching's old firm, County 
NatWest. That experience is coupled with 
a certain individual flair. Liesching vivid- 
ly remembers their first meeting: among 
a bunch of Wall Street types in suits, 
Downton cut a striking figure with her 
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bright red hair, jeans, and motorbike. 

The man at Hughes assigned to squeeze 
out Downton's experience was Charles 
Dolan, who has a PhD in computer sci- 
ence from UCLA. Dolan likes to devote 
himself to what he calls “world-class-hard 
problems.” At first, he wasn’t sure that 
finance offered any; Downton convinced 
him. And the project did have broader 
appeal. As Dolan points out, “In the mili- 
tary, it takes 14 years to develop a new 
missile before it goes into production. By 
that time you don't see much of your 
technology, because it goes through so 
many transformations. In finance you see 
it right away.” You also get to see your 
current technology - instead of the tech- 
nology you thought was leading-edge 
some 20 years earlier - perform. 

Dolan's approach to AI is a mixture of 
traditional symbolic logic and newer con- 
nectionist theories, in which intelligent 
behavior emerges out of an artificial 
“neural net.” Dolan's view is that the two 
are part and parcel of each other - that 
within the brain's networks of neurons 
there is structure and that this structure 
is the embodiment of symbols. He tries to 
create such *knowledge spaces" on the 
computer, based on the symbolic struc- 
tures that have been laboriously built into 
the wetware of his willing subjects. 

To do this, Dolan developed a system 
Hughes calls M-KAT (Modular Knowledge 
Acquisition Toolkit) - software tools for 
extracting and encoding human expertise. 
M-KAT has been used to “knowledge engi- 
neer” military skills, such as how tank 
commanders plan an assault on an enemy 
position. By the time Downton arrived, 
Dolan and his Hughes team had become 
highly proficient at knowledge engineer- 
ing. “It’s hard to measure the efficiency of 
the acquisition of knowledge,” says Dolan. 
“It’s generally measured by how many 
*chunks' of information can be extracted 
a day, where a chunk is defined as a fairly 
complex rule with four or five conditions. 
We were doing ten chunks a day on aver- 
age - three to ten times the benchmark." 

Because knowledge engineering means 
cross-examining the expert's thought 
processes, it often exposes charlatans. 
Downton proved to be the genuine arti- 
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cle; indeed, “she had quite a bit more 
access to her internal thought processes 
than most experts do,” Dolan says. Still, it 
took a grueling series of sessions spread 
over 18 months to get a fair sample of 
those processes, with Dolan switching 
from tool to tool to try to mimic the 
thought trains Downton described. 


which its traders must then find the best 
market price. It does so at a far more 
sophisticated level, to be sure, but it is 
fulfilling the same basic function. 

So how has Robotrader performed? In 
the markets, the rate of return from trad- 
ing is a function of risk: the more profit 
you want, the bigger the risk you must 


For low-risk accounts, Robotrader produces gains 


of about 3 percent - the kind of workmanlike 


performance that large pension funds seek. 


The most difficult part was capturing 
Downton’s “feature extraction.” “When 
I look at a variable,’ she says, “I ask ques- 
tions such as, Is this inflation number 
high? Has it been high for long? and 
What are the recent trends? The most 
time-consuming part was explaining what 
I meant by ‘high; and then helping them 
design something that would look at a 
particular number and come up with the 
same assessment I would.” 

The result is a set of 2,000 rules called 
the Global Bond Allocation Strategy. From 
electronic market-data feeds, the system 
takes in around 800 items of economic 
information - things like countries’ pub- 
lic-sector and current-account deficits, 
inflation rates, money-supply figures, and 
so on. After crunching through millions 
of permutations, it spits out conclusions 
as a series of recommendations, such as 
selling holdings in Denmark and buying 
bonds in Germany. The recommendations 
are passed to a flesh-and-blood Pareto 
trader, who then makes the deals. 

Vilfredo Pareto was a 19th-century 
economist who pioneered the introduc- 
tion of higher mathematics to economics. 
The company that sports his name is, 
fittingly enough, devoted to a “quantita- 
tive” approach to trading - financial jar- 
gon meaning that all its trading and 
investment is done using models, albeit 
simplified ones, of what is happening, 
rather than feelings and theories about 
why. As such, it seemed natural for Pareto 
to turn to AI - and AI fit into the firm 
easily. Robotrader produces recommenda- 
tions like any of Pareto's other models, for 
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take. Pareto manages money for major 
public and corporate pension funds. Pen- 
sion funds are generally conservative - 
they want low risks and will settle for 
lower returns. At the moment, Robotrader 
is managing mostly highly diversified 
portfolios with relatively low risk levels. 
On these, says Liesching, the system pro- 
duces returns of around 3 percent above 
a bond-market benchmark - the kind of 
workmanlike performance that large pen- 
sion funds seek. 

The returns are not startling. But then, 
Robotrader isn't being asked to startle; 
the low risk levels are part of its (repro- 
grammable) parameters. And they are all 
the program's own work. Downton resists 
any temptation to override the system's 
recommendations, especially when the 
markets are volatile. That would defeat its 
whole purpose. “Few people are prepared 
to rely completely on analytical process- 
es,” she says. “They want to second-guess 
them in some way. That’s when their 
emotions get involved. And it’s probably 
just when they should be relying on their 
models that they are throwing them out 
the window.” 

This fits with her own recent experi- 
ence. Though Downton and her silicon 
twin are nearly always in agreement, 
“sometimes there are slight nuances,” she 
says, “between what it recommends and 
what I think I would do. But when I look 
into it, I see the machine is right in that it 
has noticed information I hadn’t remem- 
bered, or it’s more detached.” 

Alternatively, its success might simply 
be luck. No matter what techniques 
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financiers use, there is always an element 
of chance in trading the markets - the 
dartboard that *picks" stocks better than 
the pros. Dolan acknowledges this, and 
suspects that many, if not most, of the 
success stories of using technologies to 
play the markets come down to luck: no 
one talks about the unlucky ones that fail. 

But in the management of $15 billion, 
Liesching admits, there can be no reli- 
ance on serendipity. That's one reason 
Robotrader is managing mostly low-risk, 
highly diversified funds. A Pareto client, 
who directs a pension fund for one of the 
biggest US technology companies (which, 
like most of Pareto's customers, declines 
to be identified) agrees. “If you have $20 
million and use the technology to pick 
100 stocks to invest in and one screws up, 
it’s only $200,000,” he says. “But if the 
technology picks just five stocks for you to 
put the $20 million on and one screws 
up, it's $4 million gone. That's significant. 
If an investment manager screwed up like 
that Га fire him the next day.” 

One company that thinks it has seen the 
future is Bermuda-based insurance giant 
Exel. It liked Robotrader so much that in 
April 1995, it bought a 50 percent stake in 
Pareto, with the intention of merging AI- 
based risk-management methods into 
insurance products. According to Exel 
vice president Gavin Arton, the company 
plans to try Hughes-Pareto knowledge 
engineering to automate some of its own 
underwriting expertise. 

And Pareto is furthering its own com- 
mitment to AI “wherever appropriate,” 
says Liesching. Shortly after the bond 
machine got up and running, Downton 
went back to Hughes for another bout of 
brain-draining, this time to extract her 
expertise in equities and their interrela- 
tionship with the bond markets. From 
this the Hughes-Pareto partnership has 
built a second knowledge-based system - 
its Global Asset Allocation Strategy. The 
system is currently undergoing final test- 
ing, with the firm trading its recommen- 
dations on paper to see how they would 
do. The next step is to go live with real 
money, and Pareto already has a customer 
with a $50 million portfolio signed up. 

Others remain to be convinced of the 
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success of the existing model, let alone 
the new one. And some wonder whether, 
even if Pareto has an edge, the ruthless 
efficiency of the markets might whittle it 
away. Another big Pareto pension-fund 
client points out that investment is not 
quite the same as solving scientific prob- 
lems. “You are part of the problem,” he 
says. “If your system picks profitable 
bonds, then the very fact that you pur- 
chase those securities affects the markets. 
And when you're managing $15 billion, 
your actions can move the markets. 
There's a feedback loop that causes your 
solution to become part of the problem.” 

Liesching is not too worried. He 
believes that AI - along with agent tech- 
nology - will cut a swath through the 
industry, automating thousands of jobs or 
downgrading their skills, not necessarily 
because their results are that much better 
but simply because they're cheaper. “Peo- 
ple in finance are generally overpaid and 
underqualified, and there's too many of 
them;" he says. Most of what these people 
- analysts, strategists, marketing execu- 
tives, and so on - do is what he calls 
“knowledge-directed searching.” But 
because of the vastly increased data flows, 
that’s becoming impossible. 

For her part, Downton modestly says 
that no human could process the volume 
of information that the Global Bond Alloca- 
tion machine sucks up. Indeed, Liesching 
believes that AI systems will lead to radi- 


financial expertise has never been ata 
higher premium and Wall Street salaries 
climb relentlessly. But he is adamant that 
a shakeout is coming. “Whoever can 
replace these people with machines will 
win,” he says. “Even if the machines are 
only half as good - they can work 24 
hours a day, and they don’t have the per- 
sonality side effects.” 

Downton has no worries that her clone 
will take her job. “It’s enormously liberat- 
ing,” she says. “It releases the human 
expert from the drudge work of informa- 
tion processing.” And it lets her spend 
more time thinking about the markets 
and less time immersed in them. “The 
best use for human insight is in designing 
models, not in second-guessing them.” 

It also gives her time to look for 
changes in the way the markets operate. 
As John Maynard Keynes remarked, when 
the facts change, it’s time to change your 
mind - and Downton now has two minds 
to change, with a third on the way. As yet, 
she thinks, the only changes in the mar- 
ket have been superficial ones, with 
which the system’s learning algorithms 
are perfectly capable of coping. 

The machine may mimic an expert, but 
it isn’t one; Christine Downton - capable 
of changing her mind - is. 

That still gives her, and true experts 
like her, the edge. In the long run, the 
technology might capture the gift of 
developing expertise, or even cut away 


Al-based investment systems will cut 


a swath through Wall Street, automating 


thousands of jobs or downgrading their skills. 


cal downsizing in the upper-middle ranks 
of the finance industry. One by one, the 
functions people perform and for which 
they charge huge margins will be picked 
off and automated: identifying arbitraging 
opportunities, building and optimizing 
portfolios, brokering, trading, and manag- 
ing market risk. The Internet will hasten 
the process, delivering sophisticated ser- 
vices directly to the consumer. 

Liesching’s predictions seem to fly in 
the face of current trends, where human 
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the need for it. After all, if all the traders 
are rational robots - not emotional, cog- 
nitively biased people with worries and 
fears and vanities - the markets might 
behave more efficiently, removing many 
of the cunning possibilities for arbitrage 
that experts can discover. Until that day, 
there's money to be made. m m m 


Clive Davidson (cdavidson@cix.compulink 
.co.uk) writes about science and technolo- 
&y, mostly for the financial press. 
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Internet and the World Wide Web. 
It’s the exciting worldwide forum : 
for information and entertainment. : 
that offers breaking news, sports : Q E 
scores and the latest updates on : 

virtually every subject imaginable. : 
And you can get it fast, at 


anytime, in greater depth than 
on TV or radio. Plus there are 
hundreds of thousands of websites 
to choose from. А 
Now the new WebTV" Internet 
Terminal from Sony puts the Web where it 


really belongs — on your big-screen TV. It's 
simple to use and you don't have to bother with 
the hassle and expense of a computer. With the 
Sony Internet Terminal and a subscription to the 
WebTV service all you need is a television @. 
A standard phone line @. And your thumb. 

You can read bulletin boards, for expert 
information on an incredible range of special 
interests. Join groups that let you share ideas 
and opinions. Or send and receive e-mail 
messages faster than any overnight service, 
to communicate with family members and | 
friends, anywhere on the planet. 

With the Sony Internet Terminal and 
WebTV Networks, it's all possible. 


INTERNET 


МАКАЛА >to YOUR T V. 


USA TODAY On Line: 
your virtual daily 
newspaper on the web. 


Regular surveys from USA TODAY/CNN/Gallup 
keep a finger on the country's pulse. 
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Up-to-the-minute reports trom around the world 
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entertainment news. 
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CAR and DRIVER 
On Line: the latest 
automotive news, 
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depth reports. 
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ELECTION Home: 


press one button on your 
remote and you re there! 


PREMIERI 


Explore: 
makes it easy to find 
interesting sites. 


Favorites: 


on one fast-access menu. 


E-Mail: 
send and receive 
messages on 
your TV screen. 


save the sites you visit most, 


e new Sony Internet 
Terminal is easier to hook up than a 
VCR. Within 15 minutes of bringing it home, 
you're ready to "surf the net". 

Just plug in the built-in modem to any 
standard phone jack and press the "WEB" 
button on your remote control. Your Internet 
Terminal automatically figures out where you 
are, and connects you to the best available local 
access number. In moments, the wonders of the 
Web will appear right on your TV screen. 

With the WebTV Internet Terminal, you also get 
extras that make using the Internet a snap! Like the ability 
to store and recall your favorite websites. Or explore websi 
by category. If your TV has Picture-in-Picture capability, you 
can even @ watch sports and get on-line statistics simultaneou 
or e surf the web and still watch the game 


Picture-in-Picture: 


watch sports action on TV, 
get stats from the Web. 


There's also technology that allows you to block access to adult content 
from younger users. And a Lineshare option that, when used with Call 
Waiting, notifies you when someone else is on the line: 

Plus you get up to five e-mail addresses, each protected by a separate 
mailbox with its own private password. And the Sony Internet Terminal 
even indicates when you have a message waiting. So your TV can keep you 
in touch with anyone, located anywhere, who has access to either a 
computer and on-line service, or WebTV Networks. 


*Call Waiting is available from most phone companies for an additional charge. 


Everything you IANT is 
Mum (Everything i you~ 


(R. if you don't know anything about the 


Internet, don't worry. Because Sony and 
WebTV Networks have done it all for you. 
Everything you need to“surf the net" is 
included right in the box. The Sony Internet 
Terminal, which is about the size of a small 
; book and hooks up to any television. 
Free! : A Universal Remote Commander* unit 


400-page guide to all : 
the hot Web sites. 


that controls most TVs and provides access 
to the WebTV Network. Plus there’s a 
special Sony WebTV edition of What’s On 
The Web. It’s a 400-page guide to the 

best websites, which even incorporates an 


exclusive fast-access “Jump 


Remote Control: 
lets you surf the Web and also 
control your TV. 


Trinitron 


web 


ON the 


(X ED 


WEB. 


Is on thi 


Wireless! 


Optional Wireless Keyboard for wireless e-mail typing to your TV. 


There's also an optional wireless keyboard. 


You'll find it indispensible as your e-mail 


use increases. 


And the WebTV Network's on- 
line service brings it all into your 
home? Subscribers get it for one low 


h the Internet, 


up to any TV. 


Sony Internet Terminal: 
about the size of a book, hooks 
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Specifications: 


HARDWARE TECHNOLOGY 

= 33.6 Kbps, V34bis Modem 

= 112MHz, 64 bit, R4640 RISC Processor 
m Custom WebTV Graphics Processor 
= 16-bit stereo for CD-quality audio 
SOFTWARE TECHNOLOGY 


= WebTV browser compatible with HTTP, 
MIME, HTML 3.0 websites 


т Auto-Update keeps WebTV 
browser current 


= Supports MIDI embedded audio files 
CONNECTION TERMINALS 

п Video Output (1) 

= Stereo Audio L/R Outputs 

п S-Video Output (1) 

п Telephone Line (RJ-11) 


= Keyboard Input 
(standard PS/2 wired PC keyboard) 


= WebTV Port (96-pin connector) 
= |50 Smart Card Slot 


DIMENSIONS (WHD) 


1118" x2" x 8 14" 
(280mm x 49.2mm x 214.7mm) 


WEIGHT: 2 Ibs 14 oz (1.3kg) 
SUPPLIED ACCESSORIES: 


т RM-Y142 Internet Commander 
remote control 


9 “AA” Batteries (2) 

п AC Power Cord (1.9m) 

= AV Audio/Video Cable (1.5m) 
= S-Video Cable 

= Telephone Cable (7.6m) 


™ Phone Jack T-Splitter 
OPTIONAL ACCESSORIES. 


= RFU-W100 RF Adaptor 
= RM-KW100 Wireless Keyboard 


Sonyand Web| Y: INTERNET 


but-the DUTURE. 


th the Sony Internet Terminal, you can enjoy Internet websites 
with sharp, flicker-free picture quality and digital stereo sound. Plus 
the simple remote control menu allows you to easily navigate with One 
Thumb Browsing” technology. 

But this is just the beginning. Sony has designed the WebTV Internet 
Terminal to provide even more advanced benefits. There’s a WebTV 
Port" connector for use with printers, cable modems and other products. 
As well а a built-in “smart card” slot for shopping, banking and other 
transactions in the future. 

The Sony Internet Terminal. 

Just ohe more way that Sony is Defining the Digital Future™. 


i To find out more about purchasing 
| the Sony Internet Terminal, 


BS 1-888. 779.7669 


The Sony INT-W100 Internet Terminal carries a suggested retail price of $349.95. 
WebTV subscription $19.95 per month, no hourly fees. Pricing as of October 1996. 


© 1996 Sony Electronics Inc. All rights reserved. Reproduction in 

whole or in part without written permission is prohibited. Features, 
specifications and pricing are subject to change without notice. 

Sony, Trinitron, Remote Commander, and Defining the Digital Future 
are trademarks of Sony. WebTV, One Thumb Browsing, and 

WebTV Port are trademarks of WebTV Networks, Inc. USA TODAY 
Online is a trademark of USA Today, a division of Gannett Co., Inc. 
Information Network, Discovery Channel Online, and Explore Your 
World are trademarks of Discovery Communications, Inc. Premiere 
Magazine Online and Car and Driver Online are trademarks of Hachette 
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NOW THERE ARE TWO MACHINES 
ENGINEERED TO RULE THE ROAD. 


THE MILLENNIA TRANSPORT IS ONE OF THEM. 


Y ) | fith its exclusive FlexOpt™ dual-bay modular design, the Millennia TransPort™ notebook system from Micron Electronics lets 


you mix and match devices for a variety of customized choices. Drop in a modular CD-ROM drive to enhance multimedia mlel ae 
ih 


entium 


drive to increase your storage capacity. Plus there’s built-in flexibility, with features like the innovative Pick-a-Point™ system offering pentium 


capability. Add a second intelligent modular lithium-ion battery for up to eight hours’ use without recharging*, or add a 2.1GB hard 


touchpad or pointing-stick operation and an infrared port for wireless printing from compatible printers. Top it off with our industry-leading Micron 


Power™ warranty, and you have the ideal portable computing solution. 


Millennia TransPort™ 


© 133MHz mobile Intel Pentium® processor 

e 16MB EDO RAM (48MB mox.) 

e 12.1” active matrix color display, 800 x 600 
• ].36B removable hard drive 


4399 


Business lease $150/month 


5.199 


Business lease $163/month 


5550 


Business lease $174/month 


nn Designed for 
| H 
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Microsoft* 


Windows'95 


e 133MHz mobile Intel Pentium processor 

e 32MB EDO RAM (48MB max.) 

e 12.1” active matrix color display, 800 x 600 
• 1.368 removable hard drive 

* Motorola® Montana 28.8 fax/modem 

© 2nd intelligent modular lithium-ion battery 


• ]50MHz mobile Intel Pentium processor 

e 32MB EDO RAM (48MB max.) 

e 12.1” active matrix color display, 800 x 600 
• 2.1GB removable hard drive 

© Motorola Montana 28.8 fax/modem 

© 2nd intelligent modular lithium-ion battery 

e Samsonite? leather carrying case 
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$3 Tollfree from Canada 8 m Tollfree from Mexico 
800-708-1758 95-800-708-1755 
> Tollfree from Puerto Rico International Sales International Fax 
800-708-1756 208-893-8970 208-893-7393 
900 E. Karcher Road, Nampa, ID 83687 • Mon-Fri 6am-10pm Sat 7am-5pm (MT) International Sales Hours: Mon-Fri 6om-Zpm (MT) 208-893-3434 * Fax 208-893-3424 
* Purchase Order Fax 208-893-8992 • Technical Support Available 24 Hours / 7 Days * Technical Support E-mail techsupport.meic@micron.com 


©1996 Micron Electronics, Inc. All rights reserved. Micron Electronics is not responsible for omissions or errors in typography or 
photography. All purchases are subject to availability. Prices and specifications may be changed without notice; prices do not 
include shipping and handling. 30-day money-back policy does not include return freight and original shipping/handling charges, 
applies only to Micron brand products and begins from date of shipment. All sales are subject to Micron Electronics’ current terms 
and conditions of sale. Lease prices based on 36-month lease. Intel, Intel Inside and Pentium are registered trademarks of the Intel 
Corporation. Microsoft, Windows, Windows NT and the Windows logo are registered trademarks of Microsoft Corporation. All other 
service marks, trademarks and registered trademarks аге the property of their respective companies. | WIRD-TRANS-9612 


Standard Features 


© Mobile Intel Pentium processor 

e Intel 430MX PCI chipset 

© 256KB 12 pipeline burst cache 

e 8X modular CD-ROM drive 

© PCI graphics accelerator, TMB EDO RAM 

e Pick-c-Point™ dual pointing devices integrate 
both pointing stick and touchpad 


© 2 Type Il or one Type Ill PCMCIA slots 

e Svideo and NTSC-video outputs 

e Headphone, microphone and line-in jacks 

e 2 infrared ports: one front, one back 

e Parallel, serial, VGA and 2 PS/2 ports 

© Dimensions: 11.7" x 9.4" x 2.0", Weight: 6.9 Ibs.T 
* Nylon carrying case 


e Removable EIDE hard drive © Microsoft® Windows® 95 and MS? Plus! CD 

• 3.5” modular floppy drive © Microsoft Office Pro 95 and Bookshelf? 95 CDs 
e Intelligent modular lithium-ion battery e Kensington" security lock ready 

© 16-bit stereo sound Ў * 5-yeat/3-year Micron Power warranty 


t 6.9 lbs. indudes 3.5" floppy and one battery 


* Builtin stereo speakers and microphone 
+ Lock secures both Millennia TransPort ond MicronDock™ 


Options: 

e With 150MHz mobile Intel Pentium processor ...................... add $200 
e With primary 2.1GB removable hard drive upgrade .................... add $100 
e With 2nd removable hard drive (1.368)........................... add $599 
© With 2nd removable hard drive (2108)........................... add $699 
e With 16MB DIMM module upgrade .............................. add $349 
e With 32MB DIMM module upgrade .............................. add $749 
e With 3Com® Еһете! TOBT PCMCIA. ............................. add $149 
e With Motorola Montana 28.8 PCMCIA fox/modem ................... add $259 
© With MicronDock™ multimedia port replicator ........................ add $299 
e With MicronExec" desktop package .............................. add $799 


“Actual battery performance will vary depending on applications and configurations. Based on two 4-hour batteries. 
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Micron Tower S= Warranty & Support 


* 5-year limited warranty on microprocessor and main memory 


* 3-year limited parts-only system warranty 

* 1-, 2- or 3-year optional on-site service agreement for Micron desktop systems 
* 30 days of free Micron-supplied software support for Micron desktop systems 
* 30-day money-back policy 

* 24-hour technical support 


The foregoing is subject to and qualified by Micron's standard limited warranties and terms and conditions of sale. 
Terms and conditions of sale my vary for specific configurations. Copies of the limited warranties may be obtained on 


ELECTRONICS, INC. 


800-525-6543 


http://mei.micron.com/intro/wired.htm 
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ROCESSOR 


ACK OF KNUCKLES To JAW. THE GROTESQUE PING OF PIPE 


SKULL. THE REVOLTING SLICE OF SWORD THROUGH FLESH 


ALL DELIGHTFULLY EXPRESSED BY THE COMPAO PRESARIO. 


The Compaq Presario 8000 Series isn't 


for everyone. It's for that certain breed of multimedia 


enthusiast who likes a computer that, well, goes to 11. 


After all, the Presario 8000 Series is the most advanced 


multimedia home computer line ever made. 


For starters, it features JBL Pro Premium speakers 


for the same awesome dynamics one enjoys from a home 


sound system. Rest assured, when combined with our 


Interwave 32-Voice Wavetable Synthesis for brilliant audio 


realism, it'll definitely rock your world. And quite possibly, 


your neighbors. 


Another cool feature is a Talk & Send 33.6Kbps 


modem. Not only does it give you the fastest Internet 


access; it lets you play games and talk with your oppo- 


nent at the same time. But perhaps most impressive of 


all, the Presario has PowerVR 3D Graphics and 6MB of 


graphics memory that bring true 3D arcade-quality images 
home for the first time ever. Translation: frightening 
realism and incredibly smooth animation. 

The experience is further intensified by a range of 
cutting-edge power and performance features. There's 
even an innovative gamepad that puts everything in the 
palms of your hands. The same ones that are probably 
getting a little sweaty right now. For more information, 


visit us at www.compaq.com or call 1-800-345-1518. 


The Compaq Presario 8000 Series. Not for the faint of heart. 


COMPAQ. 


Has It Changed Your Life Yet? 


just 
e 
like 
everyone 
else's. 


See what's possible 
. 


Introducing O2". A workstation just as practical, 
reliable, and affordable as everyone else's. Except that 
it's better. Only O2 delivers industry-leading CPU 
and graphics performance as well as breakthrough 
video and imaging capabilities. All of this is possible 
because O2 is the only workstation in its class 
that is based on an innovative Unified 
Memory Architecture. In addition O2 is 
available with a MIPS* R5000" CPU, or, 
for your most demanding needs, the more 
powerful MIPS* R10000". If you think all this makes 
O2 stand out, wait until you see how well it fits in. 
O2 is designed to easily plug into your network as 


well as leverage the interactive capabilities of the web. 


It comes standard with a full set of web-authoring 
tools and a personal web — , 
O2 DESKTOP WORKSTATION 
$7,495 
MIPS R5000 180MHz processor 
32-bit double-buffered graphics 
Hardware texture mapping 
Image processing engine 
Video compression engine 
Web-integrated user environment 
64MB ECC SDRAM 
2GB SCSI system disk 
17" monitor, 1280x1040 
100BaseTX/10BaseT Ethernet 
CD-ROM 


server, a combination 
which allows you to 
communicate your ideas 
to anyone, anywhere, on 
any computer. If 
you're looking for 
the performance 
of a workstation 
combined with the power 
of the web, as you can : 
see, it isn't hard to find. For more information see 
our Web site or call 800.636.8184 Dept. LS0055. 


www.sgi.com/O2 
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are registered trademarks, and R10000 and А5000 are trademarks, of MIPS Technologies, Inc 7 


Fiber optics have 


replaced bullhorns 
as the info carrier 
of choice for Gage, 
who sticks to 

the 1960s ideal 
that information 
sets us free. 

Same message, 
new tools. 
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Why is John Gage, a bearded old Berkeley troublemaker, 
carrying the corporate flag for the Pentagon's 
favorite computer maker? 


By Spencer Reiss 


rom the workaday sprawl of San Francisco's East 

Bay, the Dumbarton Bridge zips you over 5 miles 
of open water and plunges you into Silicon Valley's 
shimmering haze of possibility. John Gage, director 
of the science office at Sun Microsystems, is racing 
his 20-year-old Volvo wagon across the long low span 

з toward Palo Alto. 

He's an hour late 
for lunch with 
a London-based 
media minimogul 
who wants Sun's 
help with a proj- 
ect to digitally 
archive ancient 
history. In the 
back of the car 
is a jumble of 
boxes, the detri- 
tus from a demo 
Gage did a month 
ago for the pro- 
gramming lan- 
guage Java. 

Gage has been 
talking nonstop since I arrived in his Berkeley kitchen 
two hours earlier. Almost never with me. A whizzy 
Motorola cell phone is his office (in a good month, 
he manages just a few scattered hours at his desk at 
Sun's headquarters in Mountain View), and it rarely 
stops ringing. As we pull out of his driveway, some- 
one from Sun's Mideast sales office calls. Egypt's 
President Hosni Mubarak is in Washington, DC. Can 
the White House nudge Mubarak to back an Egyptian 
version of NetDay, a pet project Gage is pushing to 
wire the world's schools? Thirty seconds later, Gage 
has Al Gore's office on the line. 

The phone rings again. It's Gage's secretary - his 
“admin,” in Sun speak - relaying a message. Malaysia’s 
Prime Minister Mahathir Mohamad wants another 
meeting of his special advisory group on building 
a best-in-the-world national information infrastruc- 
ture. Next week. Gage tells the admin to book the 
ticket: round-trip San Francisco to Kuala Lumpur, 
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one night in а hotel, then straight back. 

I’ve spent enough time trailing Gage to know this 
performance is not simply for my benefit. This is 
how one of the marquee names on the high tech 
rubber-chicken circuit operates. For a 1992 company 
meeting, Sun chief network officer Geoff Baehr built 
an “electronic leash” - a laptop PC, Global Positioning 
System locator, and cellular modem - to automatical- 
ly report Gage's whereabouts every five minutes to 
a wall map of the US labeled “Where Is John Gage?” 
No one was surprised when Gage lost the contraption 
three days later. 

A couple of years ago, Sun trademarked the Sili- 
con Valley truism: “The Network Is the Computer.” 
And in a very real sense, John Gage is the network - 
or at least a web of information, ideas, and influence 
linking him with just about anyone, and anything, 
worth knowing in the exploding high tech universe. 
Like the Net, Gage reflexively connects concepts, 
people, something he read in an in-flight magazine, 
a conversation he had with Sun cofounder Bill Joy 
over beers in Aspen at 3 a.m. He exudes boundless 
possibility. He can route around problems. And he’s 
one of the best-known assets of what remains the 
hippest, geekiest big-time company in Silicon Valley. 

Again, the phone. This time it’s someone from UC 
Berkeley’s world-renowned advanced mathematics 
research institute. The National Science Foundation, 
under budget pressure from Congress, will cut fund- 
ing. This is close to Gage’s heart. He’s been part of 
the Berkeley scene since 1960, first as a crew-cut 
swim jock and math major, later on the front lines of 
the history-making fights for free speech and against 
the Vietnam War. After 36 long, strange years, he’s 
still there, in a nice turn-of-the-century house not 
far from College Avenue. He tells the caller he’ll see 
what he can do. 

Finally, there’s a moment’s quiet, and while Gage 
fumbles for toll money, I get my shot. Here’s a man 
who blew off college to join the political circus, 
who made the Nixon White House “enemies” list 
(there’s an old San Francisco Chronicle clip in his 
upstairs hall), who carried a stone-drunk Janis Joplin 
through a quarter mile of sticky Florida mud to 
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keep a rock-and-roll benefit concert 
going, and who baby-sat Hunter Thomp- 
son on George McGovern’s presidential 
campaign press bus. 

Forget about getting a life - Gage has 
already had one. So why does a bearded 
old (well, 54, anyway) Berkeley trouble- 
maker carry the corporate flag for the 


you count an almost-PhD in mathemati- 
cal economics. He's not an engineer or 

a programmer, the other two Silicon Valley 
job categories with serious professional 
throw weight. Sun's *Science Office" con- 
sists of Gage and a part-time admin. *Sci- 
ence fiction is more like it,” jokes Gage's 
boss, Sun CEO Scott McNealy. 


Gage believes in what he preaches. He envisions the 


promised land as a totally networked world where 


information runs like water, over open systems. 


Pentagon's favorite computer maker at 
places like the National Security Agency, 
the Soviet Space and Missile Command, 
and Los Alamos National Laboratory? 
To quote networking's favorite phrase: 
What's the connection? 

“Information,” Gage answers, matter- 
of-factly. “What stopped the Vietnam War 
was that we told the truth about what 
was happening. Today, the truth-telling 
mechanisms that we can put in people's 
hands are a million times more power- 
ful,” he says, wending through the ghetto 
fringe of East Palo Alto. “And when every 
person on the planet has access to that 
power - which is what I’m trying to do - 
then watch what happens." 

Some of us are born to make money. 
Some are born to perfect the 5,000-MHz 
chip. And some of us - John Gage, for 
one - are missionaries. He's a man with 
a cause, whether it's stopping a war, 
bashing Microsoft, or wiring the world. 
And he's been an evangelist longer than 
a lot of Silicon Valley people have been 
alive. 

Power to the network! Right on. 


Science fiction officer 
Buried in a file cabinet somewhere at 
Sun's headquarters, there's a sheet of 
paper describing the position of Director, 
Science Office, Sun Microsystems. Gage 
wrote it when he created the job a decade 
ago. His duties: ^Find the world's smart- 
est people, talk to them about what they're 
doing, and see how Sun can help.” 

It's not a bad description until you con- 
sider that Gage is not a scientist, unless 
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McNealy can afford the humor because 
Sun is a US$7 billion company on the 
way to another record year. Gage has 
managed to make himself (and, indirectly, 
Sun) ubiquitous - to use a word of the 
digital moment - at precisely the point 
computer networking has jumped from 
the geek-driven basement to center stage. 
It's impossible to quantify what he does 
to boost Sun's (eminently healthy) bottom 
line. He's not a salesman or a marketing 
guy. And he'll never come close to any of 
Silicon Valley's favorite titles: CEO, CIO, 
CTO. But if you're anybody who's anybody 
in cyberspace, you know him. And if you've 
gone to a high tech conference or conven- 
tion in the last five years, it's a good bet 
you've seen him in the spotlight. 

Gage maintains a schedule that would 
exhaust a man half his age. A typical 
month might find him off to Rio to preach 
networking to the stodgy mandarins of 
the International Telecommunication 
Union. Then he jumps over to Cairo for 
a little sitdown about digital technology 
with the Egyptian army's general staff. 
After that's wrapped up, he's scaring the 
wits out of a key subcommittee of the 
US Congress with a pointed little demo 
on the weaknesses of cellular telephone 
security. Then he'll chat with the rector 
of Moscow State University about putting 
top Russian mathematicians to work test- 
ing a theoretical Net a million times big- 
ger than today's. Mix in maybe 100 assort- 
ed speeches and panel discussions a year, 
plus a dozen keynote addresses to the 
digitally anointed, and you get an idea of 
what it means to be personally distrib- 
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uted. McNealy again: “Does John know 
everything, or just everyone? I can’t 
remember.” 

As Silicon Valley has gone public, lots 
of companies have hired “evangelists” to 
hawk the company line. The difference 
is that Gage, fired up by 1960s Berkeley 
politics, profoundly believes in what he 
preaches. He envisions the promised land 
as a totally networked world where infor- 
mation runs like water, over open, non- 
proprietary operating systems. And he 
has seen the keys to the kingdom: cheap, 
powerful computers linked by fiber-optic 
cable and bright strands of high-band- 
width Category Five wire. “We can make 
all of the power of the technology avail- 
able to everyone,” he says. The network 
is god. Or at least our salvation. 

A year ago, Gage talked Sun into letting 
him push that vision with NetDay, a vol- 
unteer campaign started in California 
with the modest goal of wiring the whole 
world’s schools. Having Bill Clinton, an 
old coworker from the McGovern cam- 
paign, turn out to pull some special red, 
white, and blue Cat Five wire didn’t hurt. 
But for Gage, NetDay and its cast of thou- 
sands is a battle, not the war. The real 
cause is a fantasy straight out of the 1969 
March on Washington: a completely net- 
worked society where free speech stops 
wars, the CIA becomes irrelevant, and the 
good guys get the White House. Berkeley 
meets Silicon Valley. 

Unlike the majority of his high tech 
colleagues, Gage doesn’t turn up his nose 
at politics. “John’s what anthropologists 
would call a shaman,” says Paul Saffo, 
director of the Institute for the Future. 
“He’s someone with a foot in two different 
worlds. In the Valley, Gage looks like a 
policy guy. But to political people, he 
looks like a high tech guy. But the fact is 
that he’s really a social engineer - he 
knows how to hack human systems.” 

In more than just a poetic sense, Gage 
embodies the Net. He is a universal 
connection machine - ubiquitous, free, 
and open. He is “a thousand fingers, stuck 
into a thousand pies,” says James Gosling, 
one of Sun’s Distinguished Engineers 
and the principal author of Java’s code. 
Gosling tells this story of a Gage encounter: 
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*Back when we were getting HotJava, 

the browser, ready for release, John turns 
up one day and starts packing cables and 
monitors, generally scrounging stuff. So 

I ask him what he's doing. Says John: 
‘Tm doing the keynote at the TED con- 
ference tomorrow and I need something 
to show 

“Once John gets going he's a pretty 
immovable object. So I realize I had bet- 
ter get in the car with him and go. As we 
drove down to Monterey, he became less 
and less coherent. It was like a bunch of 
kid's blocks, thrown in the air. That's how 
random the phrases were coming out. 
The Internet connection at the hotel was 
a nightmare. The network kept going down. 
I was up all night fixing it. And then 50 
seconds before we're supposed to start, 
the problems just stopped. And he was 
brilliant. That's John - 24 hours from 
throwing random junk into the back of 
his station wagon to an absolutely flaw- 
less performance.” 

Says McNealy: *John is what I call ran- 
domly hardwired. To try to reconfigure 
him into something more methodical 
would ultimately wind up destroying the 
whole thing.” 

Bill Joy recounts another Gage story - 
everyone seems to have one. “John and 
I were flying to Beijing,” Joy says, “and he 
shows up at the airport in San Francisco 
with his John Gage bags - the biggest 
carry-ons you’ve ever seen. Duffel bags, 


See ya later, agitator 

It’s a hot summer weekend, and Gage is 
in Washington, DC, for the launch of Net- 
Day ’96, a nationwide follow-up to the 
wire-the-schools event held in California 
in March. Clinton can’t make it, but Gore 
and FCC chair Reed Hundt are on their 
way over to bestow a White House bless- 
ing. In the meantime, Gage - who spent 
the early morning frantically trying to 
get all the AV gear up and running - is 
warming up 300 prospective NetDay orga- 
nizers from around the country. 

In his trademark podium voice - think 
Vietnam moratorium organizer crossed 
with Obi-Wan Kenobi from Star Wars - 
Gage works the crowd. He’s smooth, liq- 
uid, convincing. “This mechanism, the 
Net, has never existed before, but it’s 
wonderfully powerful,” he says. As proof, 
he reports that 100,000 people through- 
out California participated in NetDay. 
“They can’t all be up on ladders, pulling 
wire,” says Gage. “But how about scrub- 
bing the bathrooms? And for the first 
time, a lot of people actually saw what 
the schools were like. Now that’s an inter- 
esting educational experience.” 

Gage’s history notwithstanding - he’s 
still very much a registered Democrat - 
he’s studiously agnostic about partisan 
efforts to grab the digital high ground. 

“I went to a meeting in Atlanta,” he says, 
“where Newt Gingrich had assembled 
some of his people - guys with dollar signs 


Says McNealy of Gage: “John is what I call randomly 


hardwired. To try to reconfigure him into something more 


methodical would wind up destroying the whole thing.” 


no interior dividers, packed to absolute 
maximum density. There was engine 
trouble, the flight took forever, but we sat 
there and John just kept pulling interest- 
ing stuff out of those bags; there must 
have been a thousand things in there - 
papers, books, articles. I don’t think we 
ever slept. And this was maybe two of the 
piles from his house.” 

Turn on, tune in, assimilate, connect. 
John Gage is a network, and the network 
is John Gage. 


WIRED DECEMBER T996 


on their ties and all - to discuss the impact 
of the new technologies. At one point he 
said: "The issues that we will use to beat 
the Democrats in the next election are 
unfortunately not the issues on which we 
can build the United States of the 21st 
century. At least he's being honest. Most 
Democrats won't go that far.” 

NetDay is designed to be an end run 
around the whole process. And it’s pure 
Gage, equal parts inevitability and vapor 
- get out the digital megaphone, pull 


Ern 


everyone in for a brief burst of activity, 
then strike the virtual tents and move on. 
“It’s the fundamental principle of orga- 
nizing,” he says. *You're not organizing 
things - you're giving people the tools 

to organize themselves." 

Listen to his power-to-the-people mes- 
sage and you could wonder what decade 
you're in. It's not surprising. There's some 
old TV news footage, shot in 1964 at the 
outdoor Greek Theatre in Berkeley at the 
height of the Free Speech Movement. A 
squad of police has just pulled firebrand 
Mario Savio from the podium. The crowd 
is on its feet, screaming. Suddenly across 
the stage, unmistakable in his “Big C" 
university letter sweater, dashes 21-year- 
old All-American swimmer John Gage, 
former high school class president, hon- 
ors math student, and all-around good 
kid from Newport Beach, California. “I 
had this crazy idea,” he remembers, “that 
if I just talked to the cops, they’d see what 
a bad idea this really was.” Instead, they 
slammed an elevator door in his face. 

But unlike some of his classmates, Gage 
was an organizer, not a rock thrower. He 
ran a volunteer program to get Berkeley 
students into the nearby Oakland ghetto, 
then brought his Rolodex along for Bobby 
Kennedy’s tragic campaign. As an official 
Kennedy delegate, he was safely inside 
the Chicago convention hall when the 
city’s streets exploded in 1968. He helped 
stage-manage a string of huge antiwar 
marches, in Washington and elsewhere, 
while at Harvard Business School on a 
scholarship. Then he bounced to Harvard’s 
Kennedy School of Government before 
vaulting out to a job as deputy national 
press secretary for the McGovern cam- 
paign. “Remember Timothy Crouse’s book 
The Boys on the Bus?” Gage asks. “That 
was my bus.” 

The McGovern dream - and most of 
the political network that went with it - 
crashed in November 1972. Gage retreated 
to Berkeley, first to finish what was by 
then a 12-year-old bachelor’s degree, then 
to burrow into graduate studies in mathe- 
matical economics. 

Had he applied himself, Gage might 
have ended up on the faculty somewhere, 
a cranky liberal writing monographs and 
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signing petitions. Instead he connected 
with Joy, an intense young computer sci- 
ence graduate student working on net- 
worked minicomputers to typeset the kinds 
of complex mathematical equations Gage 
was studying - a job that, until then, only 
big, expensive mainframes could do. Joy 
had written an operating system that 
could network any computer into a virtual 
mainframe. 

Free and nonproprietary, what came to 
be known as Berkeley Unix was the high 
tech equivalent of a free-speech manifesto 
- and potentially just as political. Gage 
and Joy made an instant hyperlink. “Bill 
pushes out the technical limits," Gage says. 
“And then ГЇЇ think of ways to apply that 
to human organizations." 

But to connect the world, you needed a 
new machine. “The dream was for every- 
one to have their own machine, with 
plenty of power,” Gage remembers. And 
in the early ’80s, the first of the cheap, 
powerful silicon chips that would make 
that possible started arriving, just in time 
to get Gage’s populist heart beating again. 
“Joy grabbed me one day and we went 
across the street to the Café Mediterra- 
neum, one of the oldest places in Berkeley,” 
Gage says. “And sitting out there where 
Black Panther leader Bobby Seale used 
to sit, he drew out on a napkin what the 
new machines would look like.” 

Sun Microsystems was founded in Feb- 
ruary 1982, in a garage in Santa Clara, 


Gage had a phone and a desk on which 
hundreds of pink message slips from 
prospective customers around the world 
were lined up by time zones. “What no 
one understood was that there was this 
community out there, and the things 
basically sold themselves - a $30,000 
machine that took the place of a million- 
dollar mainframe. And we’d come from 
Berkeley, remember, where we'd been 
giving away Unix source code to anyone. 
So I knew where to find everyone who 
thought the same way we did. We booked 
$15 million in our first year.” 

There were some bumps on Gage's new 
corporate path. In the early days at Sun 
he filed a year's worth of expenses at once, 
forcing the company to restate the earn- 
ings figures in its annual report. But Sun 
workstations soon dominated all the big 
university computer science departments, 
Los Alamos, Livermore, the air force, the 
intelligence agencies, and national labo- 
ratories around the world - *anyplace 
people wanted a system where they could 
go in and change things themselves," 
Gage says. With Apple and IBM making 
a similar push on the lower-end PC front, 
the revolution that killed the mainframe 
and opened the way to today's Net was 
under way. 


Smart agent 
The mainframe may be dead, but the 
revolution trumpeted by Gage still has 


Gage's open systems crusade is "Berkeley in the 1960s again." 


This time around, Microsoft is the Pentagon, 


and Bill Gates is General Westmoreland. 


California. It would exploit Berkeley Unix 
and the cheap power of new microproces- 
sors to challenge the corporate computing 
establishment. Gage came aboard two 
months later, as employee 21, to help stage- 
manage the revolution. ^No one with a 
country-club membership and kids in 
college was going to leave DEC or IBM for 
a start-up based on open computing,’ Gage 
says. *Giving away your source code, for 
god's sake!” Not to mention the futon on 
the floor. 
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enemies. At Sun, open systems isn't nego- 
tiable. It isn't just one side of a debate - 
it's a religion. And the devil is a little 
company based in Redmond, Washington, 
that has done rather well selling closed, 
proprietary software. 

Having made his peace with the Penta- 
gon, this fight is Gage's new holy war. 
*For John, it's Berkeley in the 1960s all 
over again,” says one Sun colleague. “Micro- 
soft is the Pentagon, and Bill Gates is 
General Westmoreland." 
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Over drinks at a conference in Phila- 
delphia this summer, Gage told a nodding 
group of Bell Labs researchers: “Sure, 
there are some decent, intelligent people 
at Microsoft. It's the system there that 
forces them to make bad software." But 
that's just a warm-up. “If DOS is an engi- 
neering crime,” he says with a smile, 


*doesn't that makes Bill Gates the richest 
criminal in the world?" Everyone laughs. 

Keeping Sun's best and brightest employ- 
ees engaged, informed, and amused is a 
Gage task, too. “As the one who gets around 
the most, it's part of my job to keep the 
smartest people at Sun thinking, talking, 
and working together. We have 16,000 
employees now, more than Microsoft. 
The bigger we get, the harder that job 
becomes." 

What that mostly means is the care and 
feeding of Sun's cadre of Distinguished 
Engineers, veterans like Gosling and 
graphics wizard Michael Deering - the 
one working with Gage's lunch date from 
London on a virtual chariot ride through 
ancient Rome - who are charged with 
pursuing ideas off the main corporate path. 

“The problem,’ Gage says, “is that these 
guys see what's coming three, four, five 
years from now. But if they try to speak to 
a product manager who's got a product 
that has to ship in the next six months, 
they can't communicate. My job is to lis- 
ten, help them formulate their idea, and 
then make sure it gets heard." Once again, 
Gage is the network. 

Patrick Naughton, a hot young engineer 
who left Sun two years ago, credits Gage 
with keeping him - and the project that 
eventually produced Java - afloat when 
heavy corporate winds were blowing 
against it. “John was always stopping by,” 
says Naughton, who finally left to become 
chief technical officer at Starwave, an 
ambitious Internet start-up in Bellevue, 
Washington. “He was our biggest backer, 
and also our biggest nightmare - he kept 


telling everybody what we were doing.” 
But what else does an open network do? 
Like a lot of good netheads, Gage can 
completely lose himself in the moment. 
“Whatever John’s doing at any given 
moment - and that could mean talking to 
a 6-year-old kid - is the most important 
thing in the world,” says Liz Kniss, a mar- 


keting person in SunLabs who has been 
working with Gage on the NetDay project. 
“But that’s not the way the tech world 
typically operates.” 

Which is fine by him. On a recent eve- 
ning just after midnight, Gage walked out 
of the Los Angeles Times building and 
into the nearly deserted street. He’d spent 
most of the night bending ears in the news- 
room about California NetDay, which was 
less than a month away. 

On the way to the car, he spots two men 
pulling lines of cable though an open man- 
hole. Was it single or multimode fiber? 
He walks over for a look, and soon he’s 
grilling a baffled electrician. What's the 
capacity? What are they replacing? Gage 
is horrendously late again. He has already 
missed his plane, but he’s on to the next 
manhole, another guy, more questions. 
There’s a third guy, 50 feet away. He’s 
pushing the cable. Why is he pushing the 
cable? 

Gage is networking. He’s linking. He’s 
surfing the moment and its serendipitous 
greatness. “The cable those guys are 
installing has enough bandwidth,” Gage 
says, half-seriously outraged, “to take 
every word that’s ever written or spoken 
inside that newspaper building and trans- 
mit it around the world. At the speed of 
light. Almost. At practically zero cost. 
Anywhere on the planet. The entire struc- 
ture of what that newspaper does is 
changing, literally under people’s feet. 
And no one has noticed.” 


Spencer Reiss (spencer@wired.com) is 
a features editor at Wired. 
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The advertising world is scrambling for new ways 
to pull dollars out of Web sites. 


Shoving match: 
The sharp line 
that once divided 
online editorial 
and advertising 
grows less dis- 
tinct, threatening 
to taint the 
believability of 
all Web content. 


By Joan Voight 


tis early summer 1996. Representatives from the 

digital publishing universe of e-zines, online ser- 
vices, interactive marketing agencies, and forward- 
thinking advertising companies huddle in Manhattan’s 
McGraw-Hill building, the bastion of the mainstream 
print world. Players from such companies as Star- 
wave Corp., Time Inc. New Media, Infoseek, CNET, 
The Microsoft 
Network, and 
Juno Online are 
here to tempor- 
arily put aside 
their fierce rival- 
ries and form 
the Internet 
Advertising 
Bureau (IAB). 
Their mission: 
bring a unified 
voice to a chaotic 
new industry. 

But in the 
midst of this 
lofty goal-setting, 
the advertisers - 
+ the people who 
write the checks that sustain many a Web site - make 
it clear they want a new role in the brave new world 
of the Internet. No longer are they content to simply 
paste their ads on a cracker-sized piece of Web real 
estate. And forget about trying to attract attention 
through gimmicky multicolored onscreen eyeballs 
that blink when you click them. Instead, adver- 
tisers want to work hand in hand with publishers 
to coproduce the material that packs Web pages. 
In essence, they want to abolish the Web as we 
know it. 

The formation of the IAB is just the latest sign that 
forces are trying to turn the once-eclectic Web into 
the ultimate 24-hour marketing machine. WebTrack, 
a New York agency that keeps tabs on advertising 
dollars, says Web ad spending in the second quarter 
of 1996 was about US$45 million, a 547 percent 
increase over the fourth quarter of 1995. And the 
smell of more money hangs heavy in the air. While 
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Web advertising has increased sharply during the 
past year, it's only a tiny fraction of the $60 billion 
spent on ads in traditional media last year, according 
to Competitive Media Reporting, a tracking service 
in New York. 

But flashy banner ads, which are meant to entice 
surfers to click through to a company's homepage 
and buy some loot, just aren't going to satisfy that 
shortfall. Banner ads are tired, boring, and too much 
like junk mail - pricey junk mail at that. Although 
these ads may cost as much as $10,000 a month, 
researchers have discovered that for every 100 visi- 
tors who take note of an advertising banner, only 
5 to 15 actually open it. 

“The banner finds people who want to be found,” 
says Mike McMahon, director of interactive mar- 
keting at the San Francisco office of Anderson & 
Lembke. McMahon spends between $4 million and 
$6 million a year buying banner placement for 


. Microsoft, the Web's top advertiser. He sees many 


kinds of banners becoming obsolete, as regular 
Web travelers bookmark favorite sites and ignore 
banner links. 

Hunter Madsen, who was a senior partner at the 
J. Walter Thompson/USA advertising agency before 
joining HotWired as vice president of commercial 
strategy, says that banners are useful but limited 
(see “Reclaim the Deadzone;" page 206). “Those who 
are disgruntled about banners misunderstand their 
value,” Madsen says. “Web publishers and ad agen- 
cies expect them to do more than they can and base 
unrealistic projections on that." 

Procter & Gamble, which budgeted $8 million for 
Web ads in 1996, turned the banner model on its ear 
last summer by telling ad agencies that the company 
would pay based on the click-through rate only. If 
other marketers follow suit, ad agency insiders worry 
that the banner trade may wither. 

Some experts see banners eventually being limited 
exclusively to “high-interest products" such as cars 
and computer goods. A marketing executive who 
sells online ads admits privately - and anonymously 
- that ^banners really work only for a product you 
already want to know about. They can never help 
toothbrush.com get you to its site." 
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Introducing the 56K download 
over analog phone lines. 


Introducing x2” Technology from 


Robotics 


The Biggest Breakthrough In Online Communications 

For years, 33.6K was thought to be 
E the practical transmission speed 
limit over analog phone lines. Not any more. 
New x2” technology from U.S. Robotics 
shatters this barrier. Now you can get up 
to 56K of actual transmission speed when 
you download. 

This revolutionary breakthrough is 
brought to you by the advanced team of 
engineers at U.S. Robotics. Their knowledge 
of the increasingly digital telephone system 


Whether you're surfing the net, 
telecommuting from home, or accessing 
information from a mobile location, x2 
can help you get what you want, when 
you want it. 


Only U.S. Robotics Can Bring You x2 Technology 
U.S. Robotics is uniquely positioned 
Е: to bring you this breakthrough. We 
are the #1 provider of information access 
solutions in the world today. That's because 
our communications products are favored 


DOK. It's not just a new kind of modem. 


makes x2 possible. x2 takes advantage of 
the typical network configuration found 
when an analog subscriber connects to 

a digitally connected server. Because it 
bypasses the analog-to-digital conversion 
in the downstream path, x2 can use nearly 
all of the available 64K network bandwidth. 


analog A 2: 
Toop Telco на у-у 


x2 takes advantage of the 
highly digital phone network. 


(Upstream data, typically less speed 
sensitive, travels at the standard V.34 rate.) 

The result is a completely new kind 
of transmission technique. Based on 


V.34 


x2: 56Kbps 


x2 Server 


x2 practically doubles return path 


“encoding” rather than “modulation,” it can 
give you download speeds that you never 
thought possible. What's more, with standard 
V.42 bis compression, x2 can download 

at speeds up to a blistering 230.4K. 
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x2 technology is being supported by over 30 industry leaders worldwide. These include: 


Its a new 


on both the server and end-user sides. 

This is important, since a communication 
technology must be in place on both ends 
of the connection to work properly for you. 


Connecting More People Than Anyone Else 
In The World 
E. U.S. Robotics Total Control 

74 Enterprise Network Hubs are widely 
used by Internet service providers, 
corporate sites, and online services. Our 
Megahertz” brand is the leading choice 
for mobile users. And more people choose 
Sportster’ modems than any other desktop 
brand. All told, no company puts more 
communication power into the hands of 
more people throughout the world than 
U.S. Robotics. 


33.6 Kbps 


Uncompressed Throughput 


x2 Technology 


4 28.8 Kbps 
SU. 144 Kbps 
E 9600 bps 

300 bps 


Comparison of actual line throughput speeds. 


kind of te 


Supported By Major Internet Service Providers 
America Online, CompuServe, 

¥ and MCI are just some of the more 
than 30 ISPs worldwide that are imple- 
menting х2 in their access servers. With 
such overwhelming support, x2 will 
become the technology of choice for anyone 
who wants the very fastest in online 
connections. 

Simply check our website to find out 


if your ISP supports x2 technology, or 
contact them directly. 


Adopted By Industry Leaders 


¥ x2 has been embraced by every 
A 


including major retailers, chipset makers, 
and original equipment manufacturers. 


sector of the communications industry, 


This widespread acceptance ensures that 
x2 will be available to you on a variety 
of platforms, both now and in the future. 


Creating The Next Worldwide Standard 

As the first company to bring you 
¥ 14.4K, 28.8K/V.34 and 33.6K tech- 
nology, U.S. Robotics is the leader in 
blazing the trail toward faster standards. 
In fact, we've already submitted x2 to the 
ITU-T board, and expect it to become the 
standard of the future. 

But greater speed is in demand right 
now. And, because x2 was designed to 
work with existing V.34 standards, we're 
able to bring it to you. 


Offering x2-Capable Products To Meet Every Need 
Sportster, the world’s #1 selling modem, 


hnology. 


is now shipping in an easily upgradable 
version, and has been since August, 1996. 

Our Total Control Hubs and Courier” 
modems are flash ROM upgradable, with 
no extra equipment to buy. 

And our Megahertz PC Cards will be 
x2-capable beginning in early 1997. 

Whatever your needs, you know they'll 
be met at incredible speed—and a reasonable 


price-whenever you see the x2 logo. Е 
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U.S. Robotics features a complete 
line of x2-capable products. 
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NETCOM” 


® prodigy 


internet’ 
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The breakthrough 


you don t have to wait for. 


aE 


A graphic download 


at 14.4K speed. 


In the same amount of 
time, a 28.8К modem 
downloads this much. 


While x2 Technology's 
56K speed gives you 
the whole picture. 


(Robotics 
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Faster Downloads From The Internet 
E While x2” is ideal for any online application, you'll really 
2 notice the increased speed when accessing graphics-heavy 
web pages or high bandwidth audio and video files. 
x2 can cut the time you spend waiting for downloads nearly 
in half. You'll spend more time surfing, and less time waiting. 


Helping Critical Business Data Flow Faster 
¥ Now, busy work-at-home professionals can replicate 

z^ Notes files, download spreadsheets, and access their 
corporate intranets faster than ever. With x2 on both ends of the 
communication chain, you'll see a remarkable savings in time. 
And in today's business world, time is money. 


The Reasonably Priced Alternative To ISDN 
Until now, 64K ISDN (Integrated Services Digital Network) 
E lines were the only way to get downloads this fast. But 
ISDN lines are expensive to install and maintain. 
With x2 you can get comparable speeds over the same 
telephone lines you're using now. In fact, the vast majority of 
today's North American phone lines can support x2 connections. 


Available Now At Major Retailers 

You can find x2-capable modems from U.S. Robotics on 
¥ the shelf today wherever you buy computer products. Just 
look for the x2 technology logo. It's your guarantee that you'll 
be able to upgrade quickly and easily to the fastest connection 
speeds available over regular phone lines today. 


Bringing Online Communications To The Next Generation 
¥ As the new standard for online speed, x2 technology 
“24 gives you the access solution that's right for today's needs, 
and ready for tomorrow's innovations. To learn more about how 
x2 can save you time, call us toll-free or visit us at www.usr.com/x2. 
x2 technology. It's the future of online communication, and 
it will be available in January, 1997, only from U.S. Robotics. 


Call us toll free: Desktop users dial 1-800 DIAL USR. Corporate Customers dial 1-800 USR CORP. Mobile Users dial 1-800 LAPTOPS. 


U.S. Robotics 7770 Frontage Road Skokie, Illinois 60077, www.usr.com/x2. 


©1996 U.S. Robotics. All rights reserved. U.S. Robotics, the USRobotics logo, Sportster and Megahertz are registered trademarks and x2, the x2 Technology logo and Total Control are trademarks of U.S. Robotics. 
All other product names are used for identification purposes only, and may be trademarks and/or registered trademarks of their respective companies. Product and program specifications subject to change 
without notice. Contact your U.S. Robotics representative for current product information. R1096 


G holiday time, 
Keep Glenfiddich near, 
‘Cause every day's a Friday, 

Till the end of the year. 
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Pure Malt 


TO SEND THE GIFT OF GLENFIDDICH® SINGLE MALT ScOTCH WHISKY ANYWHERE IN THE U.S., CALL 1-800-238-4373. 
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COLOR 500 


Black and color 
on premium paper | 720 x 720 dpi 


Black and color 


appreciate how it 0 4 


Now for only $289.00 


CALL 800 GO EPSON wh ерхоп.соп 
ea ASK FOR OPERATOR 3064 


It 15., 


| 
Stylus 


COLOR 500 


PIEZOELECTRIC TECHNOLOGY 


Unlike thermal printing, our patented tech- 
nology provides a cleaner, more consistent 
dot with no splatter for sharper printing. 
Just look. 


Tuesday, December 
Pieces are expected t 
for $2,000-$10,000 each. 3 


Please call for reservations. 


546 Harrison's holds its 6th annual New Artists Sale. я 
What comes out of the critically Tli je tw ade seis eo erbe PASDE ace fori ba erected hy 
today’s most revered new artists. "This year's collection is unmatched,” says 
Dr. Elizabeth Holly, art expert. “All the work represents the human form in some way, 


acclaimed EPSON Stylus Color 500 PME 


arrisons 
isn't just a document It's your Off arrisc HOUSE 658 East 58th Street . NEW YORK CITY - 212-555-9485 


ideas in their most vivid and 


inspiring form. Made possible by Epson's Piezoelectric technology—our patented method of getting ink 
onto paper. Unlike thermal printing where the ink is heated until it splatters, our exclusive technology uses 
an electronic pulse to force ink through the printhead with precision. You'll appreciate the results—dots 
that are cleaner and more consistent. 720 x 720 dpi Ry Photo Quality images for accurate color, detail 
and less graininess. And laser-quality black text. (All at print speeds faster than you ever imagined.) It 


adds up to a stunning output. Or the difference between presenting an idea and unveiling a masterpiece. 


YOU’VE GOT TO SEE IT IN COLOR: 


The “a” character comparison is based on actual print samples from the EPSON Stylus Color 500 and the leading ink jet competitor printed on premium paper. 
Street price may vary. EPSON and EPSON Stylus are registered trademarks of Seiko Epson Corp. © 1996 Epson America, Inc. 
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What's next? 

Enter sponsorships, where independent 
online publishers cozy up to a few major 
advertising sugar daddies and forge a 
content-and-design partnership. Sponsor- 
ships are not cheap, typically costing 
$20,000 to $50,000 a month. But advertis- 
ers consider the cost a whole lot cheaper 
than creating a glitzy corporate homepage 
to attract new shoppers; homepages can 
instead be used simply to assist existing 
customers. Symbiotically, publishers who 
accept sponsorships can concentrate on 
the business at hand - providing com- 
pelling content - without tending to the 
business of drumming up ads for jeans 
or spaghetti sauce. 

But if banners are boring, sponsorships 
can be specious. For those who like their 
content independent and provocative, the 
new hybrid of news and salesmanship 
can be unnerving. Nike, for instance, 
entered the Web in the summer of 1996 
by wrapping its trademark swirl around 
a service providing information about 
Olympians sponsored by the footwear 
baron. 

Nike is hardly alone. Earlier this year, 
Bristol-Myers Squibb unveiled its Women's 
Link site, complete with beauty tips, cele- 
brity interviews, and technology guides. 
Chivas Regal recently launched its Career 
Toolbox, a splashy site that dispenses 
advice on job hunting and starting a 
business. 


commitment by Web ad standards. In- 
stead of banners, sponsors are encour- 
aged to put parent-focused marketing 
information on a “minisite” embedded 
into Parent Soup. iVillage assigns a spe- 
cial staff to help write and edit text, fine- 
tune artwork, and coordinate promotions 
on the minisite, making sure the content 
is aimed specifically at parents. 

Polaroid, for instance, offers tips about 
how Mom and Dad can boost their kids' 
self-esteem using instant photos. Every 
Friday, the MGM/UA-sponsored entertain- 
ment area highlights a family movie and 
gives away videos. The site includes two 
lists of top kiddie videos: one gives info 
on videos from various movie studios, 
the other only MGM videos. 

Longtime journalist Chris Barr, editor 
in chief at CNET, believes such sites can 
be duplicitous and misleading. “Advertis- 
ing must be clearly marked, or else you’re 
compromising the content. There may be 
short-term benefits, but in the long term 
you really hurt the publication.” 

Alan McAdams, professor of manager- 
ial economics at Cornell University, says 
that if advertising masquerades as objec- 
tive content it can damage the believabil- 
ity of the entire Web. “How are users going 
to get information that isn’t tainted by 
advertisers’ hype?” he asks. “Look at the 
Olympics, an event that was so heavily 
commercialized the atmosphere around 
it was fouled.” 


“We don’t pretend that we have to separate church and state, 


and remove advertising from editorial. 


We aren’t crossing any line. We’re creating a whole new line.” 


Another egregious example of the fuzzy 
line between objective journalism and 
good-time advertising is Parent Soup, a 
free information and entertainment Web 
site developed by iVillage in New York. 
The site is designed for busy, tech-savvy 
parents and is backed by America Online 
as well as a slew of other corporate spon- 
sors: Hewlett-Packard, Toyota, Polaroid, 
MGM/UA, and Starbucks. Together these 
sponsors paid about $1 million and had 
to sign on for at least six months - a huge 


WIRED DECEMBER 1996 


Welcome to the new world, say adver- 
tisers. “Maybe the world has matured so 
that we understand the reality of the 
media and don’t pretend that we have to 
separate church and state and remove 
advertising from editorial,” argues Robert 
Levitan, iVillage cofounder and senior 
vice president of market development. 

But what Levitan calls a “conversation” 
is far from authentic content. It serves as 
another form of advertising - an “adver- 
torial,” as print magazines call it. For sites 


Hori 


like Parent Soup, the pseudo-public ser- 
vice and advice aspects function as the 
ad's hook, much like glitzy graphics that 
spark interest in a TV commercial. Get 
used to it. 

"The public understands that we need 
sponsors, and we want to bring them to 
our audience in a useful way,” Levitan 
explains. *We aren't crossing any line. 
We're creating a whole new line.” 


There goes the neighborhood 

Marty Levin, a former senior vice presi- 
dent and creative director at J. Walter 
Thompson/USA, is director of sponsored 
programming for the revamped Microsoft 
Network. Levin sees a different model for 
sponsorships, which he euphemistically 
calls *direct content affiliation." In his 
vision, Web entertainment programming 
will be a way to encourage people to find 
new consumer information as well as 
reach for their credit cards. 

He offers a hypothetical example. 
"Think about the Hallmark shows on TV: 

I watch a family drama interspersed with 
a handful of 50-second commercials for 
Hallmark cards. On the Web Hallmark 
show, I can go beyond that. I can enjoy 
the show and then sign up to get email 
reminders of when it is time to send a 
card to my family and friends." 

Another method is to use “ad modules" 
on the sponsored site, Levin says. These 
modules are similar to the minisites on 
Parent Soup in that an advertiser lifts 
sections from its homepage and adapts 
them to a content site. MSN, which is 
hustling both banners and sponsored pro- 
gramming on its revamped Web service, 
launched its first independent entertain- 
ment program this summer. A 52-week 
darkly comedic cyberseries called 475 
Madison Ave., it was sponsored by Advil 
and Dimetapp, among others. 

Advertisers also want to know about the 
age, income, and interests of individual 
users. This allows them to make *the per- 
fect offer" to promising customers. One 
way to hone their attack is through Double- 
Click, a New York advertising network 
that serves both Web sites and advertisers 
looking to reach Web walkers. How does 
it work? Let's say the last time you went 


meet jhane barnes 


on november 21 at 


neiman marcus, denver, 


and on december 7 


at nordstrom, palê alto. 


REFERENCE GUIDE TO 
MENTAL DISORDERS 


BUY 2 GAMES AND ° 
GET A THIRD ONE FREE 


KOMAC VENE а, For details on how to get your free game see your local 
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Delusions of inflation of worth, power, knowledge, 
DELUSIONS identity or special relationship to a deity or famous 


OF GRANDEUR: person. (e.g., all powerful sorceress, assassins, ancient 


Romans, commanders of inter-galactic space ships) 
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ANTISOCIAL 


A pattern of disregard for and violation of the rights 
PERSONALITY of others. Elaborate weaponry is often involved. 
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OBSESSIVE / Repetitive behaviors or mental acts 
(e.g., performing magic, killing) that the person feels 
COMPULSIVE: driven to perform in response to an obsession. 


Available October ‘96 Now Available Now Available Now Available 


How the 
Timex Data Link 150 
actually works. 


1. Enter your personalized data and schedule, using 
the supplied Timex Data Link" software, or other 
scheduling software. 


2. Hold the watch up to the screen. As your watch 
beeps, invisible beams of light relay your information 
directly to the electronic eye on the face of your watch. 


3. That's it. All your entries are on your wrist and 
ready for immediate access at the push of a button. 
For retailers near you please call 800-367-8463, or 
visit www.timex.com for more information. 


ТИЧ MINI 


©1996 Timex Corporation. DATA LINK is a trademark of Timex 
Corporation. Microsoft and Windows are registered trademarks of 
Microsoft Corporation in the U.S. and other countries. System 
requirements: Microsoft Windows 3.11 or higher; CRT monitor; 
2.5 MB free hard disk space. Laptop adaptor required. 
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online you clicked on pages about travel, 
surfboards, and Hawaii. The sites alert 
DoubleClick's software, which notes that 
those packets of data went to your Inter- 
net address. The software begins to build 
a profile of your characteristics, including 
email address, location, and consumer 
interests. After DoubleClick's software has 
scanned your profile and gathered enough 
clues to guess that you might be interested 
in a Pacific cruise, it instantly uploads 


of diehard Web users stringently main- 
tains their privacy. O'Connor believes 
that tracking helps users by making sure 
they don't see the same ad over and over. 
It also matches ads to users, preventing 
exposure to a lot of indiscriminate adver- 
tising, which, O'Connor says, is an improve- 
ment over radio and TV. 

Adds Levin: “The first 10 million people 
on the Web were very sensitive. But the 
second 10 million - people like my mother 


Kids.com gives a child prizes for information about their family, 


hobbies, buying habits. But it doesn't say how it will be used. 


a customized ad - all within milliseconds 
of your signing on. 

Since March 1996, DoubleClick has 
identified the cruising preferences of 
some 10 million Web surfers and is add- 
ing around 100,000 every day. It currently 
works with more than 55 sites, including 
those of General Electric, USA Today, and 
Intuit. DoubleClick also has deals with 
more than 100 advertisers, such as IBM, 
Bank of America, and Nissan. 

Another tactic is to reward Web walkers 
with special discount coupons, sweep- 
stakes drawings, free software, cheap 
T-shirts - just like the old media. Kids 
.com, for instance, is filled with children's 
games, stories, and product information. 
Kids.com gives a child prizes for provid- 
ing basic information about their family, 
household size, hobbies, and buying hab- 
its. Like many sites, Kids.com doesn't fully 
disclose how the information is used. 

This has sparked some heated privacy 
debates. *Readers have a right to be 
informed about the privacy consequences 
of an online transaction before entering 
into one;" insists Lori Fena, executive 
director of the Electronic Frontier Foun- 
dation. To address these concerns, the 
group, along with others, plans to create 
a system that rates the privacy of a site. 

Some Web ad reps insist the privacy 
problem is overblown, saying consumers 
are already accustomed to credit card 
companies, for instance, sharing infor- 
mation about their customers' buying 
habits. Kevin O'Connor, chief executive 
of DoubleClick, says that only a minority 


How 


- enjoy targeted ad campaigns" as long as 
they can choose to answer questions and 
“get something valuable in return.” 

Another Web ad mutation is the “micro- 
site,’ a hybrid of a corporate Web page 
and a sponsorship. A microsite feels like 
the content page to which it is linked. It 
also returns users there after a visit. 

The e-zine Word helped Altoids breath 
mints build such a site, a targeted 15- to 
20-page microsite that tries to blend the 
personality of the product with the idio- 
syncratic tone of Word. The Altoids micro- 
site was codeveloped by Word technical 
and design staff and is connected to the 
zine with a banner. Word editor Marisa 
Bowe says she offers ideas to sponsors 
but stays away from creating any ad copy. 
Bowe says the line between content and 
advertising on Word is clear and adds 
that attempts by other sites to blend the 
two are “BS.” 

But this line is blurring, if it hasn’t 
begun to disappear completely. Every day, 
new marketing devices that blend the 
concepts of banners, TV commercials, 
and sponsorship programs are being 
foisted on the Web. It doesn’t take a great 
leap of imagination to see the Web trans- 
forming from a country hamlet into store- 
studded, billboard-blanketed suburbia, a 
place where chain outlets replace neigh- 
borhood hangouts and big brands are 
invited to plaster their logos on nearly 
anything that moves. m m m 


Joan Voight (joaniev(2aol.com) is 
San Francisco bureau chief for Adweek. 


| It pieces your life together. 
ттт The Timex Data Link" 150 has 
رس‎ А double the memory of the original 
Timex Data Link, the watch that 
ا ا‎ revolutionized daily planning. 
Simply hold the watch up to 
your computer screen, and 

S light beams transfer the 
appointments and data 
you choose for your 
daily schedule. That way 
you're not just setting 
your watch, you're setting 
your day. For more information 
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Reclaim the Deadzone 3 


The beleaguered Web banner can be zapped 
into an effective and eye-popping advertising shingle. 


Bytes into bucks: 
with $5 billion 

in Web ad sales 
forecast by 2000, 
online advertisers 
must find new 
ways to pull in 
consumers or 
miss out on the 


big payday. 


But radical surgery awaits. 
By Hunter Madsen 


ometime in 1994, the Web turned into the media 

world’s hot zone. Fired by the utopian burble of 
boosters like Mitch Kapor of the Electronic Frontier 
Foundation, the Web was supposed to deliver a kind 
of Jeffersonian democracy online, an equal-oppor- 
tunity ether for creative renaissance that could give 
voice to countless 
new content pro- 
viders. 

Scores of pub- 
lishers jumped 
in, some bring- 
ing established 
brands such 
as ESPN, The 
New York Times, 
Playboy, Time 
Warner, and 
CNN. Others 
introduced fresh 
names like Sports- 
Line, HotWired 
(my company), 
Salon, CNET, and 
Slate - each hop- 
ing to become a vital media brand for the next century. 
Homepages proliferated. For a while it looked as if 
Kapor was right: like a mesmerist, the Web pixelated 
surfers with a thousand points of light. 

Too bad nobody was paying the electric bill. Across 
the board, content providers are struggling with 
their “business model.” None of the little men behind 
the curtain really knows how to make money from 
all this. Alarm is mounting. 

The websters have three options: charge-per-use, 
paid subscription, advertising. But two already look 
like nonstarters. The infrastructure for per-use fees 
is years off. Subscriptions can work with the super- 
premium end of a publisher's audience, but not 
across the board. The bloodied folks at USA Today 
and AT&T would be happy to explain why: the Net's 
“information wants to be free? culture, and the Web's 
supply of redundant content (at no charge and on 
nearly every conceivable subject) outruns demand. 
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That leaves advertising as the principal revenue 
stream for content providers. The research firms of 
Jupiter Communications and Forrester Research 
have both projected that ad spending on the Web will 
approach US$5 billion by 2000. This bonanza will 
make up more than 90 percent of total revenues for 
content-providing Web sites. Forrester senior analyst 
Bill Bass estimates that, by decade's end, advertisers 
will be plunking down $95 per surfer each year 
(that's more than they spend on radio), versus only 
$5 today. Sounds like a swell reason to stay in Web 
publishing, yes? Not so fast. 

The bad news is that $5 doesn't take you very 
far these days. Bass estimates that most content 
providers cover no more than 20 percent of their 
costs with ad revenues. By another estimate, the Web 
contains more than $2 billion in potential inventory 
for advertisers to buy, yet total 1996 ad spending 
probably will not exceed $500 million. Moreover, the 
lion's share goes to search engines - the phone books 
of the Web - not to infotainment destination sites. 

Unless content providers can do something bril- 
liant immediately to boost the ad community's per 
capita investment in this medium, they will bleed 
additional millions over the next four years, and 
many undercapitalized players will fold before the 
market turns around. 

So if advertisers are spending only $5 when they 
might be spending $50 or $100, what's the hang-up? 
There are dozens, of course, but content providers 
must share some of the blame. They have yet to fully 
exploit the potential of advertising, and this has hurt 
the perceived value of their venue among marketers. 

There are three steps advertisers can take, indi- 
vidually or collectively, to improve their fortunes 
pronto: evolve the ad banner, reclaim content from 
the abyss of corporate Web sites, and try something 
completely different - such as inviting the brand ser- 
pents to share their editorial Eden in a scaly ménage 
à trois. All are being tried somewhere right now by 
those publishers with the drive to outlive the cash- 
parched months between today and payday 2000. 
One era of Web advertising is about to end. Another 
is about to be born. 


Hon 
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Evolve the banner 

First, let's all admit - as publishers, adver- 
tisers, and benumbed surfers - that the 
ad banner got Web advertising off to a 
weak start. 

The HotWired Network, owned by Wired 
Ventures, invented this creature with the 
best of intentions when it launched in 
October 1994. Within the browser frame, 
we allotted roughly one-third of the real 
estate to our marketing partners. This 
seemed both fair and the most that the 
Web's ad-hostile early adopters would 
tolerate. (Since then, they've softened to 
the consistency of Gruyére on this issue. 
Sorry, PrivNet.) From then on, the banner 
was replicated - faster than you could say 
*addictive meme" - as a standard format 
throughout the rapidly growing Web pub- 
lishing community. 

All right, so the banner has met a need. 
It does some things well, such as building 
brand awareness and providing a uni- 
form size to plan around. It is the object 
of increasingly sophisticated targeting 
strategies no other medium can match, 
allowing the banner to find its audience 
according to the target’s domain, ISP, 
browser, platform, time of day, company, 
search topic, nation of origin, and cookie 
trail. Whatever else we might attempt, 
rest assured that banners will be a staple 
of the Web for years, especially in hit- 
and-run zones such as search engines. 

Even so, the ad banner has always had 


depth typically post banners only on the 
10 or 20 most highly visited pages, and 
then only a few banners at a time. Thus, 
advertising that ordinarily covers less 
than 5 percent of a Web site’s total page 
space is expected to carry the tab for the 
entire enterprise. 

Compare this economic model with that 
of magazines, which, as editorial opera- 
tions, resemble Web sites in some telling 
ways. Most magazines devote 40 to 60 
percent of their total page space to adver- 
tising yet expect to receive no more than 
half of their operating revenues and profit 
from this source (the rest comes from 
subscriptions and newsstand sales). Even 
if you held aside its high production and 
distribution costs, the typical mag would 
still need to devote one-fifth of its real 
estate to ads or else shut down. Whatever 
made the Web’s impresarios suppose they 
could get away with less? 

Web publishers might get away with 
offering less ad space if they charged rel- 
atively more for it than print and other 
media do. Many hoped that database- 
driven, microprecise ad-targeting would 
let them charge more. But it hasn’t, because 
the targeting is not microprecise just yet. 
Intense competition among sites also 
keeps prices middling. The usual cost to 
reach 1,000 pairs of upscale, highly edu- 
cated, mostly male eyeballs with a full- 
page ad in a business magazine runs 
between $50 and $100. On the Web, the 


You'll be dazed by the artless uniformity of 


most ad barnacles. Either they’re vapid placeholders, 


or else they very quickly veer into a cheesy hard sell. 


a size problem that has rendered it finan- 
. cially inadequate for publishers and cre- 
atively difficult for advertisers. Consider 
the financial angle. Asking a handful of 
small banners to subsidize a large content 
site is like expecting to support a chateau 

from the proceeds of its little vegetable 
patch out back: to get the necessary yield 
per square inch, you’d have to be harvest- 
ing manganese nodules, not cabbage. 
Here’s why: Web sites that normally 
run to hundreds or thousands of pages in 
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cost can range widely, from $10 to $175, 
depending on extras. The average rate is 
around $35. Some advertisers complain 
that even this is too high, since they doubt 
whether a little banner can deliver the 
same emotional impact as a glossy spread 
or a TV spot. Don’t banners more easily 
resemble the humble roadside billboard 
(ad rate: $1 to $10)? Ouch. 

Now consider today’s banner from 
another angle: as a creative space. It’s a 
skimpy piece of acreage to work within - 


Bou 


smaller than a cereal box top, and limited 
graphically by the need for quick down- 
loads. Sized at 480-by-55 pixels or smaller, 
the typical ad banner occupies less than 
10 percent of a 640-by-480 screen display. 
As the computer standard has moved to a 
finer-grained 832-by-624 screen, the ban- 
ner looks even smaller. This might be OK 
if effective ad communication were sim- 
ply about saying a few words, but it is 
actually about creating a vivid brand 
experience. 

Such experience can be created in a 
banner, but only by masters of concision. 
The Hal Riney agency, for instance, accom- 
plished much in little space for its client, 
Saturn. Its simple red and white ad reads: 
“No hyper salesmen. No cyber babes. No 
virtual stuff. A different kind of company. 
A different kind of car.” With a few key 
words, the banner conveys the essence of 
what makes this low-key brand shine. 
Even if you don’t click through to Saturn’s 
Web site, you’ve learned something valu- 
able about the brand. 

Most other advertisers, however, 
founder. They don’t try hard, or they dis- 
count the banner as unworkable. You'll 
be dazed by the artless uniformity of most 
of the ad barnacles clinging to content 
sites. Either they’re vapid placeholders 
- “The World Inspires Us,” one brand 
declares; “Stop. Look. Listen,” counsels 
another - or else they very quickly veer 
into a cheesy hard sell, plying their readers 
with free gifts and discounts, wheedling 
them to please Click through this instant 
to our Web site! 

This latter ploy is pandemic now and 
reveals the greatest misfortune of the 
ad banner. Its small size has encouraged 
marketers to stop thinking about adver- 
tising online as a way to build their 
brand’s image and positioning, which is 
the core task of advertising in other media. 
Instead, they view banners dismissively 
as crude teasers for their company Web 
sites - much as they view shelf banners 
in supermarkets - pointing to their wares. 
(Reportedly, Procter & Gamble has taken 
this reductionism so far that it will pay 
only for click-throughs, not impressions.) 
Could an advertiser possibly have lower 
expectations for a medium? 
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some other amazing 
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correct scan settings. 


software converts these words to digital format so they can be edited or copied. 


UNIQUE SIMPLESEARCH™ CAPABILITY 
HELPS YOU RETRIEVE ANYTHING 
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Deluxe Software is its search capabilities. : 


Say yov're looking for that chinchilla 
article. SimpleSearch will help you find it. 
By typing in a keyword, you can retrieve 


the exact file you want—pronto. (РарегРоп : 
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every document you've ever scanned.) 
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those newspaper articles, 
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You can use PaperPort to 
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DEAL INTELLIGENTLY WITH PAPER : 


PaperPort helps you deal with all 
the paper in your life, so you never 
waste your time. Looking for a 
way to create an archive? Simply 
Scan your precious documents, 
and file them electronically. Need 
to fill out a form? Buy Visioneer's 
Formlyper" software. Like magic, 
it brings up the form on your com- 
puter and finds all the fields you 
need to fill out. All you have to do 
is tab from field to field, and type. 


PUT POWER BEHIND 
YOUR E-MAIL 


Find a good tidbit about a 
competitor? Scan it into 
PaperPort and send it off 
to your colleagues using 
email. Or send it over the 
Internet using Netscape 
Navigator. It's cheaper 
than conventional faxing, 
and a lot more private. 


TURN YOUR PRINTER INTO A COPIER, : 
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100,000 executives 
have been seduced by the process. 
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a better offer? 
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In addition to housing the processor and monitor, the 
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Industry analysts say videoconferencing is hot! 
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become users ... primarily to minimize travel time 
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it was worth 


power of visual feedback and keeps participants the wait! 
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The remote-controlled 27-inch Super Trinitrone 
monitor provides high resolution, crisp images. 
For ease of operation, pop-up instructional icons 
~ can be displayed; AutoHide removed when not in use. 
Utilizes worldwide standards for system 
flexibility and global connectivity. 
Multiple inputs for computer, VCR, A/V peripherals 
^ that allow you to collaborate, not just communicate. 


Sony has brought their world renowned expertise as 
an audio visual and electronics manufacturer to the 
videoconferencing industry lowering the cost 
dramatically and improving the quality The new 
Sony line offers features that outnumber others 
options, with leases starting at $605 monthly 
(TriniCom" 4000). For details call 2CONFER, the 
Meeting Technologists by dialing 1-800-2CONFER. 


Dial 1-800-2CONFER 


(1-800-226-6337) 
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latest HTML extensions 
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For the last year or so, banner click- 
through rates have fizzled. At a recent 
conference, Intel disclosed that, across a 
dozen Web locations where it advertises 
its site, click-through has ranged only 
between 1 and 6 percent. Retorted one 
discouraged attendee: “Sounds like you’re 
bragging.” 

A couple of years ago, things were dif- 
ferent. Click-through rates of 20 to 30 


site content. Delay the ad’s appearance 
on the page, let it pop up later, or let a 
rollover reveal it as a hidden Easter egg. 
Give it continuous presence on the site 
through the use of frames. Create serial 
messaging from banner to banner. Make 
us focus on the ad exclusively for a few 
seconds (much as the Riddler and Word 
sites have done by interposing ads on 
splash screens). Above all, let the adver- 


Publishers must rethink the ad space they offer. 


Reinvent the banner in different shapes, surprising locations. 


Add value. That equals entertainment. And revenue. 


percent were not uncommon. Yet the 
problem is not that banner messages have 
declined in quality. It's that two years of 
gullible surfing to dull, ham-handed com- 
pany sites have at last conditioned the 
public - as if by aversive electroshock 
therapy - not to click on banners at all! 
Advertisers would rather scapegoat the 
messengers - their ad banners. No won- 
der they're not pouring in more dollars. 
And no wonder that most ad banner money 
is going to search engines, instead of 
infotainment sites. In real advertising - 
intended to do serious branding - context 
matters greatly, and compelling infotain- 
ment sites could charge a premium. With 
advertisers relegating the banner to a 
roadside arrow, however, cheap mass 
reach becomes the goal, and the best 
delivery is by search engines. 

If infotainment providers hope to com- 
pete, they must restore the belief that real 
advertising can be done on their sites; 
that it can be eye-catching, moving, and 
somewhat complex; that these things are 
worth paying more for in a highly targeted, 
interactive context. 

How to begin? Web publishers must 
rethink, in every dimension, the ad space 
they offer. Radical surgery awaits. Pub- 
lishers must reinvent the banner in larger 
sizes, different shapes, and surprising 
locations (as Duracell has done with its 
batteries ripping through background 
screens). Get rid of the box, add audio 
and animations, incorporate useful Java 
apps, and devise more interaction with 
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tisement add value to the site experience. 
That equals entertainment. And revenue. 
With more effective creative units to 
offer advertisers, publishers can clear 
away the last obstacles to an upward 
revaluation of space online and to the 
dawning realization that, technically 
speaking, this isn’t advertising after all. It 
is, in fact, a form of highly targeted direct 
marketing, whose message-delivery costs 
per capita compare quite favorably with 
direct mail and other delivery vehicles. 


Banner daze 

Like it or not, today’s ad banner format is 
not the biggest impediment to advertising 
on content sites. Another problem looms. 
Advertising on content provider sites is 
typically an afterthought for most compa- 
nies; it’s what they do with leftover funds 
after their own digital Taj Mahals are 
complete. But you won’t find much left to 
spend, because corporate sites tend to be 
colossal money pits. There are more than 
100,000 company sites on the Web today 
that are expected to cost their owners 
something like $1 billion to $2 billion in 
production and maintenance this year. 

As marketing devices, many of these 
sites are as ill-conceived in their grand- 
iosity as ad banners are in their parsi- 
mony. If it hopes to win a greater share of 
the proffered billions, the Web publishing 
community must somehow help corpora- 
tions understand this and scale back, then 
provide them with better alternatives for 
online marketing. 


Bia 


The corporate Web building craze 
started in 1994, sparked by two things. 
First, advertisers and their agencies were 
whipped into a froth by Ed Artzt, then- 
CEO of Procter & Gamble, who delivered 
a much-cited and wildly overblown jere- 
miad on the coming digital economy and 
advertisers’ vanishing place in it. Artzt 
admonished marketers to wake up, learn 
this digital interactive stuff, and bring 
their own sponsored programming to the 
market. Until interactive TV arrived, they 
would practice on the Internet. 

Second, the “relationship marketing” 
craze caught on, propelled by the pop- 
ular book The One to One Future, by Don 
Peppers and Martha Rogers. The authors 
said successful marketers of the future 
would use databases to treat customers as 
individuals and build loyalty by doing 
nice things for them. So companies packed 
their Web sites with “value-added” info- 
tainment that went beyond the narrow 
interests of their product category. 

What the zealous captains of commerce 
have produced so far is a vast and rather 
eerie necropolis of filigreed mansions, 
sparsely inhabited. Or perhaps a city of 
100,000 childless couples, each pair wait- 
ing wistfully by the front door, hoping 
that you, adored consumer, will knock so 
they can lovingly welcome you in and 
take over your life. 

In their painful eagerness to reach out 
to the visitor, to connect with their life- 
style, to be relevant, some marketers have 
lost all sense of realism and proportion 
about the role of their brand in the cus- 
tomer’s life. Chivas Regal, for example, 
figures that people drink its booze to cele- 
brate career successes. Therefore, Chivas 
should be taken seriously as a career 
adviser: its elegant site boasts a counsel- 
ing center “loaded with all sorts of inter- 
active features, games, and workshops ... 
to keep you moving forward, toward that 
horizon we call success.” 

Visiting @Toyota is like tumbling down 
a rabbit hole and finding Wonderland. 
Not satisfied that customers and prospects 
might visit its site merely to learn about 
its car line, Toyota rushes at you bearing 
a planet: a home design club, a sports 
magazine, a women’s lifestyle zone, a 


23 REASONS 
WHY BUILDING 


AWEBSITE 
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1) You create killer web sites; you need 
killer tools. NetObjects Fusion" is the 


ultimate high-octane web developers tool. 


2) You develop more than pages. You 
develop sites. NetObjects Fusion is the 
first site development tool with radically 
powerful page creation tools. 

3) A 10096 graphical, drag-and-drop, 
point-and-click page layout tool auto- 
matically generates all HTML code 

and image files. 

4) Great page design and HTML hacking 
no longer need to be joined at the hip. 
NetObjects Fusion supports every major 
graphics extension with one button 
importation of graphics and design ele- 
ments. And you have pixel-level control 
for every one of these elements. 


for you—no more broken links. 

6) With a point and a click you have 
centralized control over your entire site’s 
look and feel. NetObjects Fusion will 
apply design style changes throughout 
the site—you only make them once 
(depending on when the clients stop 
changing their minds.) 

7) WYSIWYG page layout, including 
tables. Duh. 

8) Page layout templates. Double-duh. 
9) Database and spreadsheet files—every 
bit of the clunky material you have to 
shovel in there—are published to your 

site with ease and elegance. 

10) All those cool Java, ActiveX 

and Shockwave applets 
you've got are just a 


5) Radical restructuring goes from being | drag and drop 
traumatic tedium to being a no-brainer. away. Yes, is ж; 
No more re-coding links by hand because indeed, this 
NetObjects Fusion maintains your links is very cool. 
For free trial software: 
WWW.NETOBJECTS. COM - 
To order call: 


1(888)449-6400, DEPT. 973 
The smart way to build Web sites. 


11 & 12) “Fusion is revolutionary...It 
creates a whole new ball game in Web 
site creation tools. This is killer software.” 
Daniel Will-Harris, CNET. “NetObjects 
Fusion is unlike any site development 
tool we've seen. It's what we've all been 
waiting for.” Joel Patz, TechWeb 

13) Audio streams, video streams, 
plug-ins? They’re all a breeze. 

14) Let others generate portions of the 
site without corrupting style or format. 
15) Automated creation of your site’s 
navigation. 

16) Selective page publication. 

17) Built-in FTP. 

18) NetObjects Fusion sites look great 
under all major browsers. Oh yeah, and 
the code we generate is clean. 

19) The changes your client asks for 
now take minutes not days. Sleep in. 
Walk the dog. Work on a different site— 
you decide how to spend the extra time. 
20 & 21) Saturdays and Sundays. 
You can have them back. 

22) You can get a full version—for 
trial— right now at www.netobjects.com 


23) ..free. 
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I. ©1996 NetObjects, Inc. 
2 NetObjects Fusion is a 
P^ trademark of NetObjects, 
Inc. All other registered or 
unregistered trademarks 
are the property of their 
respective companies. 
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A (кір is not 
Merc Priewdly, Someday 


Somehow it will 
stop AUIS. 


Our field of business is information technology 
in the widest sense. From consultancy and systems 
development to outsourcing. 

In doing this, it's our belief that in the end it 
is always people who make a system work. If they 
can cope with a system, it will thrive, if they 
don't, it will fall apart. 

So it's not enough to understand technology, 
you have to understand people too. How they 
think, feel, act. What puts them off and what 
makes them tick. And, last but not least, how 
they communicate. 

Because no matter what business you are in 
today, better ways of motivating and communicating 
do make a difference. That's why we say that 
technology is our skill, but making people work 
with it our art. If that's the approach you are 
looking for, let's talk. 

About global or local assistance, about appli- 
cations, about SAP, BAAN or MFG/PRO, about 
systems development, transformation services or 
outsourcing. About any information technology 
you will need to build a user-friendly system. 

You can contact us by phone: +31 30 291 19 11, 


or via the Internet at http://www.origin-it.com. 
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“man’s life" companion, a travel guide, 
and Living Arts, a section that reviews 
movies and books. The site covers global 
fashions and dude ranches, interactive 
comics and poker etiquette, not to men- 
tion advice on how to “get fit fast, plan 
a perfect garden, rate your mate, chart 
a financial future, swap hoop rookies, 
learn to talk hardware, and find a path 
through the woods.” Like the ancient 
astronomer Ptolemy, Toyota hopes to keep 
its planet at the center of your universe. 

What could these companies - savvy 
marketers all - possibly be thinking? 
Folks might visit once, but will they 
linger or come back? Is this true “rela- 
tionship marketing"? Or self-delusion? 
Has anyone calculated the CPM - the cost 
per thousand impressions - garnered by 
these places? Is it $500? $500? More? 

Let's make one more stop, at the L'eggs 
Women's In.Site, which received the first 
Gold Clio awarded to a Web emporium. 
This pantyhose brand is determined to 
cling, without bagging, to every dimen- 
sion of a woman's life. In essays and arti- 
cles, it covers Health & Fitness, Style, 
Home & Family, Legal/Politics, Entertain- 
ment, Career (Chivas alert!)/Personal 
Finance, Women's Resources, and more. 
Nothing gets much depth, but every topic 
offers a discussion forum. 

Visiting those forums, however, I saw 
a curious pattern: irrespective of the 
assigned topic, participants - many of 


the generic lifestyle infotainment to 
specialized content providers. 

Marketers at Levi Strauss & Co. get it, 
too, judging by Jay Thomas, the senior 
manager of New Media. He likens the 
gestalt shift to “the Copernican discovery 
that Earth is not the center of the uni- 
verse; our Web site isn't, either? As this 
insight rockets across the digital galaxy, 
revenue-hungry Web publishers must 
be hovering nearby, doing their best to 
resemble heavenly bodies. In their hands, 
stretched forward, will be superior con- 
tent at popular sites and novel ways for 
brands to get closer to it. 


Magpies and the Wild Kingdom 
Some of those novel ways - such as using 
the Internet as a push medium to distribute 
commercial messages to the desktop - 
could set the ancient régime of Net adver- 
tising on its head. The PointCast Network 
“screensaver” is a harbinger. PointCast 
lets viewers pick news categories of inter- 
est and then slump luxuriously before a 
screen that treats them like couch pota- 
toes. Likewise - and this is key - viewers 
needn’t bother to click on cryptic banners 
to extract worth from advertisers: they 
have only to sit and watch the ad unfold 
like a 30-second TV spot in the most 
dynamic window on the screen. 

By their nature as screensavers, Point- 
Cast programs are probably less closely 
watched by their distracted audience than 


PointCast viewers needn't bother clicking on cryptic banners. 


The screen treats them like couch potatoes. 


They have only to sit and watch the ad unfold like a TV spot. 


them men - were talking about, well, 
pantyhose. And how slinky-cozy a pair 
can feel on a man’s legs. The deeper les- 
son: no matter how hard brands try to 
become something more, folks seek them 
out for what they actually are. 

Over recent months, companies have 
begun to get this point and are decon- 
structing their megasites to offer simpler, 
more effective stops for sales and service. 
(Check out the liposuctioned sites of 
AT&T, MCI, and Sprint.) Now they leave 
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other venues. Even so, marketers find this 
Net medium riveting, and their demand 
for ad inventory has been intense. No 
wonder. Not only are PointCast’s ad rates 
low, the medium produces time-based, 
forced exposure to ads and thus reminds 
them of mass broadcast TV; they’re more 
at home here. Could this be the thing that 
finally ignites online ad spending - to 
support content that pushes instead of 
pulls? Perhaps. There’s another boon, too. 
A “push world” of diverse distribution 
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systems promises to augment ad revenue 
streams by allowing content providers to 
bill multiple sponsors for the same con- 
tent in different channels. Double-dipping 
was never so easy on the Web. 

The fruits of push, however, are still 
green on the tree. Meanwhile, two other 
approaches have ripened. The first I call 
a “brand module,” and the second, “con- 
tent cobranding.” Both could boost rev- 
enues for content providers willing to 
step beyond ad banner conventions. 

Brand modules are small Web sites - 
just a few pages, really - that attach to 
more popular infotainment sites and give 
viewers a brief but effective brand experi- 
ence - one that is completely delinked 
from the staid confines of the company's 
Web site. In Europe, they're called “mag- 
pie pieces,” after the bird that sneaks its 
eggs into others’ nests to hatch. 

Brand modules understand that most 
people will never visit a brand’s Web site, 
no matter how exquisite, unless they’re 
already customers or actively shopping. 
How can webvertisers reach a wider audi- 
ence by surprise in other locations, with- 
out limiting themselves to ad banners? 

Levi Strauss & Co., for example, has 
developed the “I-Candy” campaign to nest 
within content sites oriented to male 
teens. It provides a series of Shockwaved 
modules, such as crystallizing snowflakes 
and twisting DNA strands, designed to 
convey that “no two pairs of Levi’s 501s 
are exactly alike.” The digital ad agency 
Giant Step has produced an array of strik- 
ingly different modules for McDonald’s 
and Kellogg’s. And Modem Media has 
begun to set up modules for AT&T that 
serve as quick sign-up booths, located at 
other popular Web sites. 

While advertisers usually create mod- 
ules on their own, publishers might also 
cultivate a lucrative role here. Many brand 
modules fall short of their full potential 
because they are not customized to mesh 
thematically with the infotainment sites 
on which they appear and thus remain 
outside the site’s essential experience. 
Content providers are in a unique posi- 
tion to customize these modules more 
effectively to their own content, for pre- 
mium charges. 


SAVIN'S GOING TO WIN YOU OVER BY 
SQUEEZING OUT THE INEFFICIENCIES OF 
PRODUCING A GREAT DOCUMENT. 


You're looking 
| for ways to make 
| your office work 
7 faster, smarter and 
` more productively. 
Look no further 
than Savin. 

We have the technology you 
need and can customize a document 
handling solution for you to increase 
efficiency while lowering your costs. 
So you can spend less time producing 
documents and more time devoted 
to more important business. 

With one of the most complete 
product lines in the industry, we have 
many ways to improve your productiv- 
ity, and your bottom line. 

From our high performance copiers | 
that deliver up to 80 clear, crisp copies 
per minute. 

To our high speed digital duplica- 
tors that offer a lower cost 
way to create 
images of near off- 
set print quality. 

To a Savin digital multifunctional system that can function as a copier, 
fax machine, PC printer and scanner and will connect directly to your PC. 
For the kind of simple, smart solutions you're looking for, backed by 
the kind of people and service you deserve, choose Savin. And discover 
the many efficiencies of working with us. 
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Content cobranding is the reverse of 
the brand module. Instead of adapting the 
commercial message to the adjacent con- 
tent, it deliberately modifies the content 
to incorporate a brand presence, thereby 
blurring the separation of church and 
state between ads and editorial. 

Cobranding realizes that visitors sel- 
dom really credit advertisers - whether 
they're lumped into TV commercial pods 


ments, and “push media" - it is the pro- 
tean nature of the Internet to produce 
such choices in abundance. For the Web 
publishers, the options to sell advertising 
have never been wider, the need to apply 
them never more urgent. 

Content providers are trying out new 
Kama-sutra positions that might ravish 
the advertising community and lure 
sufficient revenue to cover costs until 


If a publisher can transfer the visitor's appreciation 


of content to an appreciation of a paying sponsor, then 


it has created more value. And that is worth paying extra for. 


or banks of Web ad banners - for making 
possible the content they've come to see. 
That's why brands in the 1950s and 1960s 
preferred to sponsor particular TV series 
exclusively over time; convincing viewers, 
for example, that Chevrolet really made 
Bonanza possible, or that Mutual of Omaha 
was Wild Kingdoms sole zookeeper. 

By the same reasoning, if a Web pub- 
lisher can somehow succeed in transfer- 
ring the visitor's appreciation of content 
to an appreciation of a paying sponsor, 
then it has created much more value for 
advertisers - and that content is worth 
paying extra for. 

Content cobranding is done in two 
ways. A handful of companies have pulled 
the valuable content of established pub- 
lishers onto their own corporate Web sites 
to gain credit for serving it to customers. 
The Delta Airlines site, for example, seeks 
to ingratiate business travelers by trans- 
planting weather updates from The 
Weather Channel and sports updates 
from SportsLine USA. 

But in most cases, it is the commercial 
brand that takes up residence at the con- 
tent site. The HotWired Network has 
interwoven the presence of Dockers, a 
line of men's casual business wear, into 
its Dream Jobs site, a page that posts daily 
profiles of available jobs that “make you 
smarter and let you be yourself.” These 
are companies, as it happens, that would 
let you wear your Dockers to work. 

Evolved banners of every sort, intrusive 
modules, cobranding, sponsorship arrange- 


420 


market conditions improve, as predicted, 
around 2000. But yesterday’s simple 
bimodal world of ad banners and com- 
pany Web sites won’t suffice. They are 
merely components of a more complex 
model. Replacing the old order, however, 
means trying new things to solve a revenue 
equation that is maddeningly polynomial. 

Which raises one last fundamental 
quandary. Most of the new opportunities 
to generate ad revenue involve some 
degree of message customization and dif- 
ferentiation by advertisers. This requires 
a great deal of sweat and cash. Yet most 
harried advertisers (including both ad 
agencies and their clients) manifestly lack 
the bandwidth - time, manpower, fund- 
ing, deep interest - to take Internet mar- 
keting to the next level. They still have 
their hands full in traditional channels; 
the Net is a sideshow. Without their help, 
Web publishers, so eager to move forward, 
find themselves pushed back again and 
again into a long narrow box of their own 
making. Perhaps it is only the general 
public that can get us out - surging onto 
the Net and demanding better of what 
they find there. m m m 


Hunter Madsen (hunter(2hotwired.com) 
is vice president for commercial strategy 
at HotWired. He was formerly a senior 
partner at J. Walter Thompson/USA. 


Talk with Hunter Madsen live on 
Thursday, December 5, at 1 p.m. in the 
Wired Arena (www.wired.com/arenay/). 
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Has your PC ever made the walls shake, your heart 
pound, or given your stereo a run for its money? 
Maybe in your dreams. 
Introducing the future of PC audio integration. The new 
Compaq Presario home collection, featuring the revolutionary JBL 
Pro Audio Sound System. 
The days of tinny, earache quality computer audio are history. Now you can 


have rich, lifelike, in-your-face JBL sound, designed 
i OMPAG to optimize the games, music, and multimedia of 
today, and the digital video disks of tomorrow. 


Technically speaking, it’s an industry milestone. JBL engineers teamed up with 


Compaq to create the industry's first truly integrated sound system. Everything 
(and we mean everythingD, from the speakers to the monitor was designed for thrilling, 
breathtaking sound reproduction. 

Your favorite music will boom with riveting, concert hall energy. Sound effects 
will scorch your ears with blistering, movie theater intensity. Most importantly, each 
Compaq JBL system is designed for up-close listening, just like the pros do it in the 
world's top recording studios. 

Boot it up, then crank it up. Listen to the new Compaq Presario PCs featuring 
world famous JBL sound today. The only PCs that handle musical numbers as accurately 
as crunching numbers. For information call 1-800-474-AUDIO or visit www .jbl.com. 


©1996 JBL, registered trademark of Harman International. All rights reserved. ©1996 Compaq Computer Corporation. Other products mentioned may be trademarks or registered trademarks of their resp: 
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Sending my 48 meg file to be printed. 
Color calibrating? Three clicks, all done. 


Traps and overprints? They all showed up. 
Revisions? OK, so Pm a little obsessive. 
The comp? It actually matches the screen. 


5 : 00 Рм Whats next? Pm out of here. 


XEROX? The Document Company? the stylized X and 
the identifying Xerox product names and numbers 
herein are trademarks of XEROX CORPORATION. 
DocuColor 40 is shown with optional sorter. 
Scitex, EFI Fiery, Colorbus Cyclone and Splash are 
trademarks of their respective owners. 36 USC 380. 
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The Xerox Regal 5790 Digital Color Copier/Printer 


The new Xerox DocuColor 40 Digital Color 
Production System 


You demand color that's sharp, fast, and 
consistent. Now Xerox has more ways to 
meet those demands. The Regal Color 
Copier/Printer handles transparencies, 
duplex copies as well 
as heavyweight coated 
stock. You can colorize 
Originals and print 
Pantone-licensed col- 
ors. Configured with EFI Fiery, Colorbus 
Cyclone or Splash color servers, you can 
print from a PC or a MAC network. In fact, 
no one has more certified front ends to fit 


DocuColor 40 


your needs. Our workhorse MajestiK Series 
also adds to your color choices. But if 
speed, quality, and volume are your needs, 
as a color copier/printer, the new Xerox 
mers DocuColor 40 has no 
;" F peer. At 40 ppm, its one- 
[ | Бе pass technology delivers 
Regal and benchmark speed and 
Majestik superior quality. See how 
the Xerox color family meets your needs; 
visit our Web site at http://www.xerox.com. 
Or give us a call at 1-800-ASK-XEROX, ext. 217. 
Xerox Color. The Color Of Business. 
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"When I logged on that Tuesday night, 


"It was supposed to be just another 
evening chat session on our genealogy 
forum, discussing family histories. We 
had about 15 people online from all over, 
including one gentleman logged on from 
Arbroath, Scotland. It was 4 o'clock in the 
morning there. Turns out he was alone in his 
apartment and not feeling very well. 


"^| didn't even notice when he first typed in 1 
think I have a problem.’ But by the time he wrote 
‘| think | have had a stroke’ and | saw this stuff 
scrolling up my screen, | realized he was really in 
trouble. | kept writing ‘what is your phone num- 
ber?' He was barely able to see clear enough to 


key in his number - and then he stopped typing. 
| dialed the operator and within 2 minutes I'm 
talking to a police dispatcher in Arbroath. Ten 
minutes later, police made it to his home and 
found him lying on the floor, conscious but 


unable to talk. 


“The next morning | was told that I'd saved this 
man’s life. Fortunately, it wasn’t a stroke, and he 
was home from the hospital later that day. 


“At times like this, you don't stop to think - you 
just do it. Like, | didn't worry about my modem. 
| just knew it would keep me connected. I've 
been using personal computers for, oh, about 
17 years now so І know what works. | put my 


What’s your story? 


Share your story. 
Win a computer. А 


Going online has changed 
peoples lives. 


This brave new online world of the 
Internet is reshaping people's lives for the 
better, in big ways and small. Ordinary 
folks have used their modems to save 
lives, find new jobs, locate loved ones. 
They've also gotten A's on homework 
and made long-distance friends. Usually 
with Rockwell-based modems. 


RULES AND REGULATIONS 


NO PURCHASE NECESSARY. The “WebStories Contest" is open to 
legal U.S. residents, 18 years or older. Employees (and their 


by mail. Original entry form must be used. If an e-mail entry is 
M as а winner, the prize will be awarded to the 
e-mail addressee. Stories submitted via regular mail must be legi- 
bly handprinted in ink or typewritten on an 8.5” x age of 


immediate families) of Rockwell, its affiliates, subsidiaries, agencies, 
distributors and retailers are not eligible. Void where prohibited or ES Digi email or regular mail, not nir, бай x 
restricted by law. Contest begins on November 1, 1996 at 8 am. km of Rockwell and wil not be i 


CST and all entries must be received no later than January 31, 
1997 at 5 p.m, GT. 


HOW TO ENTER: Link to the Rockwell website at 
hetp://www.nb.rockwell.com and follow the instructions. In addition | 
to entering the requested information, you will be asked to write 
а story, 75 to 100 words in сү tip 
Or, obtain an entry form by 4 

t" -- ín st, BH 


envelope to: Contest" -- Entry Reque 5 
Lawn Ave., Ste 600/18 18, Dallas TX, 75219-2315; requests m must c 
be received by January 15, 1997. Complete the entry form and : 


mail with your story, regarding your use of a modem, to the 
аайы кк. 


WINNERS: Winners will кен erasa ted 
28, 1997 from all eligible entries received. Stories 
hawg м mhich к желің erest story that 


If you have a true story to she е, | 

to hear it. You could win a ‘brand Me, 
state-of-the-art personal computer sys- 
tem. Complete with a state-of-the-art 
Rockwell-based modem, of course. Point 
your browser to www.nb.rockwell.com 
and share with us just how your modem 
has affected your life. 


respects. Entrants agree to these rules and to the judges’ deci- 
sions. Winners will be notified by mail and will be required to 
execute an Affidavit of Eligibility, Liability and Publicity Release 
Form (where legal), Warranty of Originality and an Assignment of 
AI Rights. If a winner fails to execute and return these materials 
within the prescribed time, prize may be deemed forfeited at the 
Rockwell and oe to an ems ' 


of the entrant regarding the indicated theme. In the event the 
Internet portion of the Contest is not capable of being conducted 
as planned due to computer virus, tampering, or other cause, 
Rockwell, in its sole discretion, reserves the right to cancel the 
Internet portion of the Contest and award prizes based on the 
mail-in entries only. By yore and winning a prize, winner 
releases Rockwell, ts affiliates, subsidiaries, agencies, distributors 


| had no idea | would save a life: 


system together myself. | pick components 
with the best performance and value. 
Like my modem. It has Rockwell chips at 
its heart. | wouldn't depend on anything 
less. | mean, you never know when a 
discussion about the family tree just 
might end up keeping 

one branch alive." 


Richard Eastman 

Compuserve® Genealogy : 

Billerica, Massachusetts innovative leader in modem 
technology ever since. From 
the first standard chipset to 
transmit 4800 baud to the 

f coming 56 Kbps technology, 


Rockwell leads the way. In 
data, fax, & voice communi- 
When going online, ensure yourself the cations technology. 
highest quality, maximum compatibility, 
latest technology, and best value. Look 
for the Connect with Rockwell label on 
your next modem, or ask your retailer. 


with 
6% Rockwell 


Because 
Communication 
Matters™ 


After 155 years, women are finally being admitted into The Citadel. 
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The Gilder Paradigm / 


| 


By George Gilder | 


A new paradigm is emerging: it will transform the industry and the 
economy just as sharply as Moore’s Law, when it caused the main- 
frame market to plunge from 100 percent to less than 1 percent of 
computer sales between 1977 and 1987. 

Since 1992, I have been developirig this theory and showing the 
journey toward the new order from the perspective of several indus- 
tries. Though its details are complex, its basic tenet is startlingly sim- 
ple: Every economic era is based on a key abundance and a key scarcity. 
In the preindustrial era, horsepower was scarce and land relatively 
abundant. In the industrial era, horsepower (now known as watts) 
became abundant, and land scarce. During the Industrial Revolution, 


When language functions as 
a tool rather than a complex, 
organic extension of our- 
selves, it begins to lose some 
of its power. 

Translation machines pre- 
sent language at the most 


"The purpose of computing 
is insight, not numbers." 
- Richard Hamming 


the cost of "horsepower" plummeted to seven cents a kilowatt hour. 


Companies and industries gained market share by exploiting the 
kinetic energy released when this key factor of production hurtled 
over the new cliff of costs. 


If philanthropy in John D. 
Rockefeller's day was moti- 
vated by guilt, then today it 
should be motivated by prag- 
matism. In an era of increas- 
ing returns, we are better off 
wiring everybody, especially 
the poor. Philanthropy today 
is even more self-advanta- 
geous than it was in an indus- 
trial economy. 


Reorganizing Empathy 


By Watts Wacker 


Human survival is based 
on work. The change in our 
work ethic was a change to 
include leisure, not to exclude 
work. Tools were made to facil- 
itate work and let us think 
more. As we thought more, 
we developed new tools that 
do much of the thinking for 
us. Now that the physical and 
cognitive planes are covered, 
the next domain of “the tool" 
should be the soul. And, when 
the digital view fully snares 
the domain of the soul, a new 
blueprint for empathy will be 
the first thing to emerge. 


Watts Wacker (watts wackerGqm.sri 
.com) is a futurist at SRI Consulting. 


In today's microcosmic era, transistors have joined 
with watts as an abundant resource. To grasp the 
microcosmic paradigm, as Andrew Rapaport was 
first to observe, you ask yourself a 
simple question: What would you do 
if transistors were free? The answer: 
Put them everywhere. Squander re- 
dundant millions on every desktop. Bet against 
products based on the assumption that expensive 
transistors and products with computing power will 
be rare and costly; on software products that ardu- 
ously economize on the use of memory; on archi- 
tectures that centralize intelligence and feed it to 
dumb client devices, whether phones, television sets, 
or desktop terminals. 

As important to the paradigm shift as an abun- 
dance of mips and bits is defining scarcity. What is 
scarce in the microcosm? One key scarcity is band- 
width. At favored frequencies, licensed users and 
regulations choke off the electromagnetic spectrum. 
At relevant prices, the public telephone network 
offers only 4-KHz copper wires. Thus, the model eco- 
nomic activity of the old paradigm is to use transis- 
tors and watts to replace wires and air. If transistors 
are free, you can use them to compensate for limited 
bandwidth by switching, multiplexing, compressing, 
coding, buffering, and storing information. 

Using watts as a replacement for bandwidth, you 
get radio and television stations all over the air with 
high-powered signals. You get cellular phone systems 
with one base station every 30 miles, with each radio 
tied to one exclusive span of spectrum. You get a 
world of computers and other appliances constantly 
wired and plugged in. 

Using switches as a substitute for bandwidth, you 
get the public switched telephone network, the 


28.8-kbps modem, the onset of narrowband ISDN, the persistence 
of analog cellular systems. You get compression technology as a Wall 
Street rage, CD-ROMs as a vessel for video inferior to NTSC TV. In 

a world of terabit-per-second transmissions in a single-fiber thread, 
you get an entire worldwide communication net that carries a total 
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Machine Language 


functional and basic levels 
of communication. The use 
of these devices instead of 
human translators will force 
languages to become more 
transparent. The machine 
will become the depository 
of linguis- 
tic knowl- 
edge while 
the mind 
will rely solely on its native 
tongue. 

For example, Arabic differs 
from English not only in sen- 
tence construction and vocab- 
ulary, but in the relationship 
of the body to space and 
time. Translation machines, 
which convey utility rather 
than understanding, will 
confirm the basic miscon- 
ception so easy to make 
about other cultures: that 
they think like you. 


By Dale Smith 


Dale Smith (dales@ipri.com) lives in San 
Francisco and is writing a book about the 
influence of Puritanism in technology. 


"Every great change must expect 
opposition because it shakes the 
very foundation of privilege." 

- Lucretia Mott 
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Dumb thing #61 


Monogramming anything if your name is 
Daniel Upton Harris. 


© 1996 Sharp Electronics Corporation, All trademarks and registered trademarks are property of their respective holders. Optional accessories may be required 
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Smart thing No Z 


Making infrared communication 
35 times faster. 


MZ No cables. No wires. And now, no snail-like infrared data transfers. We created the new, 4Mbps infrared 
= protocol, the industry’s fastest standard. Which means Sharp notebooks can connect with your company’s 
entire network at a speed that, until now, was only possible with cables. That same smart thinking also inspired our Super 


Bright LCD screens. And the incredibly wide screen of our new WideNote.™ All of which should lead you to smart thing 
No.2. Going to see our line of notebooks. 


* Smarter Notebooks" SHARP 
1-800-BE-SHARP • www.sharp-usa.com FROM SHARP MINDS 
COME SHARP PRODUCTS" 


"Through our scientific genius, 
we have made this world a 
neighborhood; now through 
our moral and spiritual devel- 
opment, we must make of it 
a brotherhood." 

- The Rev. Martin Luther King Jr. 


of just 1 terabit per second. You get Bob Metcalfe and Howard Ander- 
son predicting the collapse of the Internet because of a few terabytes 
per month of voice and video. 

From telephone and computer networks to microproces- 
sors and software, today's information economy is brimming 
with obsolescent architectures based on scarce bandwidth, 
free transistors, and free watts. The new paradigm will be 
based on the runaway expansion of bandwidth, outpacing 
Moore's Law by at least a factor of 10. But watts - from lithium 
batteries feeding mobile computers, undersea fiber ampli- 
fiers, and solar power fueling satellites - will become scarce. 
The bandwidth bottleneck will move from the network to the 
buses and І/О interfaces of the computer, and no outpouring 
of watts will suffice to disperse it. 

To grasp the new era, you must imagine that bandwidth 


When the Web was first 
unleashed a couple of years 
ago, it was quickly noted that 
passing funny URLs around 
was similar to that old story 
about prisoners who had cata- 
logued all their jokes and told 
them by calling out numbers. 
Now, this process appears to 
have gone meta. 

A friend recently forwarded 


will be free and watts scarce. If the law of thrift in a note sug- 
the current paradigm is waste watts and transistors, We b Humor gesting that 
the law of thrift in the new paradigm will be waste І use one 

By Art Medlar of the Web 


bandwidth and save watts. In the new era, engineers 

will exploit the abundance of bandwidth and push the fron- 
tiers of low-power technology to compensate for the limita- 
tions of computer and network architectures. 

If bandwidth is free, you get a completely different com- 
puter architecture and information economy. Transcending 
all previous concepts of centralization and decentralization, 
one global machine will distribute processing to the optimal 
point and access everything. Feeding on low power and high 
bandwidth, the most common computer of the new era will 
be a digital cellular phone with an IP address. 

As early as 1949, Claude Shannon, the inventor of informa- 
tion theory, defined the crucial trade-offs of a régime of band- 
width abundance. Bandwidth, he showed, can substitute both 
for switching and for power. The new paradigm requires that 
successful companies pursue this crucial trade-off among the 
emerging technologies of sand and glass and air. 


search engines to look for 
pages containing sensuous 
and trombone, and marvel 
at the number of people who 
had verbatim copies of that 
same marginally funny col- 
lege application essay. There 
were hundreds. 
A quick search turned 
up almost as many copies 
of another old chestnut: 
altavista.digital.com/cgi-bin 
/query?pg-q&what-web&fmt 
=.&q=%22ronald+opus%22. 
Beyond humor, beyond 
even pointers to humor, the 
Web is providing an index of 


Reprinted from the Gilder Technology R t, PO Box 660, H tonic, MA, 01236, ; Р 
eprinted from the Gilder Technology Repor! ох ousatonic, МА, what people think humor is. 


gtg@gilder.com. 


Art Medlar (medlar@ua.com) lives and 
works in San Francisco. 


Support the ILPF 
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Cultural fault lines are forming on the Internet over the age-old 
question “Who will govern?” Will the Net govern itself? Or will it be 
manacled to a scaffold of antediluvian laws and regulations, drafted 
by bodies with scant legitimacy and fewer clues? 

Driving this debate is a whole raft of problems - CDA-like legal 
nooses, copyright and intellectual property-related legislation, 
threats of "brown-outs," and the domain name crisis - all emblematic 
of the Net's coming of age. The Net desperately needs a place where 
it can discuss and debate rules for the final layers of the protocol 
stack - the economic and the social. 

The recently formed Internet Law and Policy Forum, based in 
Montreal, seems to fit the bill. The ILPF may at first blush look like 
a power grab by a group of Internet old-timers and lawyers, but it's 
far better than the alternative: resisting self-government, thereby 
allowing someone else to come in and do it for us. 

Jeffrey Ritter, the ILPF organizing chair, promises that the forum 


"Every engenderment of a 
sublime thought engenders 
a nervous shock, which can 
be felt in the cerebellum." 
- Charles Baudelaire 
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Bob's hair dryer works in 160 countries. 


Bob's modem does not. 


Nice hair Bob. 


Avoid the conundrum Bob has gotten himself 


into with an International Modem Travel Kit and 

Airco 
CREDITCARD 
ETHERNET: 


a PC Card modem from Xircom. MODEM 2, 


Together, they allow you to connect to over 160 
telephone systems worldwide. And, with Xircom’s commitment to 
international modem certification, and built-in features like Digital Shield;" 


you can feel confident that your transmission will go through. All of 


which means you'll spend less time attempting awkward small talk in a 


©1996 Xircom, Inc. Xircom is a registered trademark and Digital Shield is a trademar om, Inc. Xircom U.S. Hea 


Introductory offer. Find out how to get а free 
International Modem Travel Kit for your 

organization Call us at 1-800-252-0294. 
second language while you wait for your modem to 
connect. To find out more about the International Modem 
Travel Kit or any of our PC Card modem products give us a call today 
at 1 2-0294 or check out our Web site at www.xircom.com/2881. 
Because convincing people you understand business overseas is difficult if 


you can’t even get your modem to work. Xircom 


No matter how good your hair looks. The Mobile Networking Experts. 
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-376-9300. Xircom Europe NV: +32/(0)3 450.08.11. Xircom Asia: (65) 323-1511. *One per company while supplies last. 


FOR A FREE DEMONSTRATION OF OUR 3-D GAMING EXPERIENGE 
SLAM THIS MAGAZINE INTO YOUR FACE. 


INTRODUCING THE ULTIMATE, 
NO-COMPROMISE, GAMER PC. 


At NEC, our gaming PCs have just taken on 
a whole new dimension. The third, to be exact. 
With two dedicated 3-D graphic accelerators, 


the NEC PowerPlayer NITE лы. 
sucks you right into the | Diamond Monster 3-0 
and ATI 3-D Rage 
action. graphic accelerators 
: 5 $2 МВ RAM/3.2 Gigabyte HD 
And don't worry, you'll NEC MultiSpn® 6x4 
i CD-ROM changer 
be armed with everything 


a serious gamer could ask for A 200 MHz 
Pentium® processor, 6 MB of video memory, and 
a 50-watt Advent surround sound system with 
subwoofer. We've also thrown in a Gravis 
gamepad, Thrustmaster joystick, and Logitech 
3-button Mouseman® mouse. As well as a bunch 
of today's hottest games, all reconfigured to take 
advantage of our unique 3-D technology. You can 
even head out into cyberspace and play in 
real time against anyone 
else on the net. 

For more information, 
call 1-800-NEC-INFO. 


Or, for a slightly more conven- 


tional demonstration, visit your local retailer. 


SEE, HEAR AND FEEL THE DIFFERENCE. 


| Visit our new web site at http://www. nec.com | 


©1996 Packard Bell NEC, Inc. PowerPlayer is a trademark of Packard Bell NEC, Inc. See, Hear and Feel the Difference and MultiSpin are registered trademarks of NEC Technologies, Inc. Mos isa pen 
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will provide "a neutral venue" where all stakeholders can come with 
problems, ideas, and solutions. Think of it as the Internet commu- 
nity's own think tank. It will help explain the Net's wizardry 


factor to governments. And hopefully it will convince author- 
ities to keep their regulatory and police mitts off the Net until 
rules arrived at through open processes are available. 
Underwritten by 22 corporate sponsors in Europe, Asia, 
and the Americas, the ILPF is a global, nongovernmental orga- 
nization, incorporated in Washington state. It will engage a 
worldwide array of stakeholders - including the Internet 
Society (ISOC) and the Internet Engineering Task Force (IETF), 
industry associations and groupings, user and vendor 
groups, ISP communities, standards organizations, govern- 


"All understanding begins with 
our not accepting the world as 
it appears." - Alan C. Kay 


mental and intergovernmental bodies, 
and public interest organizations. The 
ILPF will have no legislative power, 
only the ability to reach agreements 


Men name their wives; par- 
ents name their children; 
conquerors name their terri- 
tories; megacorporations 
name their subsidiaries. The 
power to name is the power 
to possess. 

The Internet, it is said, pro- 
vides a utopian alternative, 
where we all stand on equal 


Dominance and Domains 
By Rebecca Eisenberg 
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Epistemology is the study of 
what we know and how we 
know it. How does a viewer 
know that a television broad- 
cast of astronauts landing on 
the moon is authentic? Such 
questions become more inter- 
esting with the Web. 

WWW telerobotic cameras 
allow viewers to choose a 
desired viewpoint. Deter- 
mined skeptics might ques- 
tion whether these images 
are live. However, consider 
a telerobotic apparatus on the 
Web that allows users to view 
and manipulate a remote 
environment (e.g., telegarden 
.aec.at). The ability to alter 
what is being viewed fosters 
confidence by introducing 
a Turing Test for episte- 
mology. But still, nothing is 


with electronic images that 
purport to be live, the term 
telepistemology might 
describe the corresponding 
study of what we know and 
how we know it. 

Ken Goldberg (www.ieor.berkeley.edu 


/~goldberg) teaches engineering. Sue 
Spaid is a curator and teaches aesthetics. 


with the entire Internet community. 

Nonetheless, the ILPF stirred up Net space this 
autumn. One prominent IETF member suggested 
that the ILPF was proposing something akin to "the 
Marxist smoke-filled room model," in which policy- 
makers would be instructed and lectured to by a 
legal-policy digerati, only to go back to their real- 
world realms to do what they were going to do 
anyway. This was contrasted with the IETF's "origi- 
nal democratic model," in which people "sit around 
in a circle and talk" until consensus is reached. 

But Tony Rutkowski, VP for Internet business 
development at General Magic and a member of 
the ILPF executive committee, bluntly points out 
that "a lot of companies are voting with their feet 
in creating this consortium, because even in the 
technical realm, the IETF process is not very effec- 
tive. The old-crowd Internet community does not 
like things like the World Wide Web; it sees it as an 
alien universe." 

Not surprisingly, some old Internet hands balk 
at the ILPF concept and see it as a bunch of DC 
carpetbaggers. Dave Farber, ISOC board member 
and professor at the University of Pennsylvania, 


IETF - will be included in the ILPF process. 


footing to name, define, and 
possess ourselves. 

But on the Internet self- 
possession can end at the @. 
Hoping to be one of the 
lucky few netizens who own 
their own domain, many of us 

struggle in the Rule of Cap- 
ture capitalism of the Inter- 
NIC economy, yearning to be 
the explorer who lands on the 
territory first. 

Those who win the race 
are special enough to be 
eponymous; the rest tolerate 
bearing the coat of arms of 
someone else. 

With the power of naming 
still reserved for the few, the 
Internet is less an egalitarian 
utopia and more a class-based 
hierarchy of possessed and 
dispossessed after all. 

Rebecca Eisenberg (rebecca@cyborganic 


net) is a freelance writer who lives at 
www.cyborganic.com/people/rebecca/. 


д сегїаїп. worries that the "pragmatic training" of the ILPF's 
Telepistemology When lawyers will cause them to be too narrow-minded 
By Ken Goldberg ре сер: and err on the conservative side. This concern, 
с tion is however, ignores the fact that engineers - along with the 
and Sue Spaid mediated 


Critics of the ILPF have also homed in on the questions 
of funding, board seats, and representation. Corporations 
that fund the initial pilot phase have the option of taking 


board seats. This has raised the hackles of public interest 
groups and others who ask how the interests of consumers 
and other noncorporate groups will be represented. But 
Ritter points out that having a board seat may be less 
important "than playing a constructive role in the process 


through participation in the working groups." 


“For a successful technology, 
reality must take precedence 
over public relations, for 
Nature cannot be fooled." 

- Richard Feynman 


Like it or not, the Internet's non-silicon-based architecture is finally 
branching out to match its technological diversity. The ILPF is part of 
this transition. Let's embrace it as a part of the Net's coming-of-age. 


Craig A. Johnson (caj@tdrs.com) is a telecom policy specialist based in Washington, DC. 
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By Todd Lappin 
Photographs by Norman Mauskopf 
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t's just past midnight, and I’m hunched 

over in the lower baggage hold of a 

Boeing 727 parked near the Federal 

Express package sorting facility at Oak- 

land International Airport. I’m in here 

with two FedEx freight handlers, and a 
few feet above us, on the main deck, the jet 
is loaded fore to aft with 28 tons of freight, 
all neatly sorted and packed into air cargo 
containers that fit snugly within the arched 
contours of the fuselage. But down in the 
underbelly, where the space is too small for 
the containers to fit, we're loading freight 
the old-fashioned way - by hand - and as 
fast as is humanly possible. 

The cargo door is swung wide open, and 
packages are piling up on the baggage hold 
floor, where a merciless conveyor belt carries 
them up from the tarmac below. My task is 
to jam all the boxes into the cargo bay as 
tightly as І can, because they've got to get 
to Portland, Oregon. Tonight. A few hours 
from now. Absolutely, positively. 

The boxes are pouring in like water from 
a fire hose. There are awkward crates of 
Ford auto parts, a few PowerPCs, Samsung 
computer monitors, tall cartons marked 
"Live Plants," poster tubes, a cooler of 
blood samples, and countless small boxes 
and flat envelopes emblazoned with the 
purple-and-orange FedEx logo. I'm slipping 
and sliding on the curved aluminum walls 
of the 727's cargo hold and stacking the 
goods like cinder blocks - heavy stuff on 
the bottom, bulky stuff on top, and little 
parcels crammed into any space that remains. 
And still they keep coming, one after the 
other, until the baggage compartment is 
almost full. I’m getting squeezed out, and 
the whole scene starts to feel like a night- 
marish game of Tetris, played out in card- 
board and sweat. 

At moments like this, l'm tempted to fan- 
tasize that all the dead-tree documents and 
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the Digital Revolution. It’s a very big idea. It's called logistics. 


cardboard-shielded manufactured goods 
stuffed into the belly of this 727 are but the 
residual dross of a Second Wave economic 
system charging headlong into its twilight 
years. In a light-speed age of faxes, email, 
document imaging, FTP, and PGP signatures, 
500-mph jet freighters begin to look posi- 
tively snail-like. And by the same token, 
even a speed-addicted company such as 
Federal Express can seem like a fossil-fueled 
dinosaur if you subscribe to the theory that 
“being digital" means that bits, not atoms, 
will be the bedrock of economic activity in 
the Information Age. 

But think again. As our communications 
media shift away from one-to-many broad- 
casting and toward one-to-one interactive 
exchange, precision-targeted distribution 
systems that can move physical objects 
from Point A to Point B "just in time" are 
becoming more important than ever. This 
trend, coupled with the deregulation of 
transportation industries in the United 
States, has fueled an all-out effort by Ameri- 
can businesses to cut costs by improving 
logistics efficiency. Already the results have 
been dramatic - billions of investment dol- 
lars have been freed up for more productive 
uses. In 1980, for example, US logistics 
spending comprised 17.2 percent of GDP, 
with inventory investment consuming 
9 percent. But by 1995, those figures had 
dropped to 10.8 percent and 4.3 percent, 
respectively. According to Robert Delaney 
of Cass Information Systems, “In order to 
survive, shipping carriers have had to 
become faster and more reliable. Those that 
couldn't make the transition simply aren't 
around anymore." 

Meanwhile, the growth of mail-order 
retailing and QVC-style home shopping in 
recent years has been a bonanza for pack- 
age shippers, helping to push US revenues 
in the industry from US$12.7 billion in 1989 
to $21.8 billion in 1995. And that's just the 
tip of the iceberg. As online shopping and 
Internet commerce become commonplace, 
analysts predict that more and more con- 
sumers will shop from their desktops instead 
of the mall. According to Kurt Salmon Asso- 
ciates Inc. of Atlanta, such "nonstore retail- 
ing" accounts for roughly 15 percent of 
worldwide consumer sales, which totaled 
$1.87 trillion in 1995. But by 2010, the firm 
estimates, this figure will increase to about 
55 percent. Meanwhile, a recent Forrester 


Todd Lappin (telstar@wired.com) is a section 
editor at Wired. 
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Research Inc. study predicts that worldwide 
revenues from online retailing will rise from 
$518 million in 1996 to almost $7 billion by 
2000, with as much as 75 percent of that total 
coming from the sale of hard goods such as 
apparel, gifts, food, entertainment products, and 
computer equipment. 

The writing is on the wall, and the biggest 
names in the package delivery business - includ- 
ing FedEx's arch rival, United Parcel Service - are 
hustling to the online retail bazaar. For years, 
FedEx and UPS have been going tit for tat in a 
battle to offer customers more delivery options, 
at lower cost, with greater convenience and reli- 
ability. But looking toward the future, neither 
company is content to survive merely as a high- 
speed alternative to the US Postal Service. 
Instead, both are gearing up to become full- 
service logistics providers that specialize in 
orchestrating the flow of goods and information 
between customers, retailers, and suppliers. 

Still, FedEx remains a few steps ahead of UPS 
in cyberspace, in no small part because it has a 
more deeply ingrained tradition of looking to 
information technology for strategic inspiration 
and competitive advantage - a tradition that 
goes all the way back to the days when Fred 
Smith founded Federal Express in the early 1970s. 
Indeed, if FedEx has its way, it will soon meld 
itself into an inseparable component of the 
global information infrastructure. The objective: 
to make FedEx the official airline of the Internet. 

rom street level, FedEx exists in the form 
of white delivery vans and smiling cour- 
iers dressed in blue. Yet behind that 
pedestrian facade is a company rooted 
in the world of information technology 
and distributed networks. All those 
couriers are equipped with portable barcode 
scanners that function as the primary interface 
between FedEx's physical network of jets and 
vans, and its information network of computers, 
databases, and operations management tools. 

The intimacy of this connection between the 
datasphere and the physical world is what enables 
FedEx to accomplish its daily miracle of collect- 
ing, sorting, and delivering millions of packages 
to millions of addresses around the globe over- 
night. These days, FedEx executives don't describe 
their business as a corporation, a shipping com- 
pany, or even an airline. Instead, they unself- 
consciously proclaim that "FedEx is a network." 
When pressed, they go on to explain that the 
FedEx network embraces two essential compo- 
nents: a global network of planes and trucks 
used for moving bundles of atoms, and an infor- 
mation network of digital technology that spe- 
cializes in moving streams of bits. FedEx's strength 
derives from the fact that the company is a net- 
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work amphibian - equally at home with the 
task of switching packets of cardboard or 
packets of electronic data. 

Fred Smith, now FedEx's CEO, deserves 
much of the credit for this. In business 
schools across the land, Smith has become 
something of a cult celebrity, largely because 
of a story - oft-repeated in the case study 
canon - that the Federal Express Corporation 
traces its roots to one of his Yale University 
term papers, which outlined his vision of 
creating a delivery company based on a hub- 
and-spoke model that would offer overnight 
delivery service to a national market. 

It's an inspirational tale, but it plays fast 
and loose with a few key facts. These days, 
Smith scoffs,"That term paper thing is just 
an exaggeration that got started in the 
media and perpetuated itself." The truth of 
the matter, he asserts, is that his famous Yale 
term paper had nothing to with what he 
calls "the hocus-pocus of the integrated air- 
ground system." Instead, Smith insists, it was 
an analysis of the relationship between 
logistics and the information technology 
industry, circa the late 1960s. 

In the FedEx "genesis" paper, Smith 
observed that any company that had recent- 
ly replaced a roomful of clerks with a brand- 
new IBM mainframe couldn't afford to have 
its mission-critical computer system fail for 
an extended period. Yet, he noted, it was 
impractical to keep hundreds of expensive 
spare parts on hand as inventory. Connect- 
ing the dots, Smith arrived at the not entirely 
obvious conclusion that advances in infor- 
mation technology would stimulate demand 
for a totally new kind of logistics system - a 
system that could replace physical invento- 
ries by moving packages of hardware almost 
as fast as a computer moves packets of data. 

That burning bush insight enabled Smith 
to identify the market niche that the FedEx 
overnight delivery system was created to 
serve several years later. But even more 
important, it also reveals just how intimately 
the destiny of FedEx has been linked to the 
future of the information technology indus- 
try since the company's inception. 

In 1973, Fred Smith launched Federal 
Express from an abandoned military hangar 
tucked away in a dark corner of Memphis 
International Airport in Tennessee. During 
the company's early days, in classic entrepre- 
neurial style, gung-ho couriers delivered 
packages in family cars, pilots bought fuel 
for company jets with personal credit cards, 
and sales reps called customers from ware- 
house phone booths. The infrastructure was 
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crude, but Smith was keeping his eye on the 
digital horizon, telling his new employees 
that FedEx's success would be built upon a 
bedrock of mobile computers, package track- 
ing systems, and sophisticated databases. 
“At the time," recalls one FedEx veteran, 

“a lot of it was pretty hard to imagine." 
Smith's high tech investments - coupled 
with a lavish marketing effort - quickly paid 

off. Within 10 years FedEx had racked up 

$1 billion in revenues, thus becoming the 
first American company to reach the billion- 
dollar mark in a decade without mergers 

or acquisitions. The firm today has revenues 
of $10.3 billion, and FedEx has become a 
generic verb meaning "get it there tomorrow 
morning." That fact alone earns the company 
a special place in the annals of American 
product marketing - right alongside other 
hall of famers like Coke, Kleenex, Formica, 
Xerox, Thermos, and Jello. FedEx has become 
the largest express delivery company in the 
world by riding the leading edge of two 
trends that have revolutionized the shipping 
business since the late 1970s: the deregula- 
tion of the airline and trucking industries in 
the US, and the rise of information technol- 
ogy. These days, FedEx delivers 2.5 million 
packages daily to 211 countries around the 
world. To accomplish this nightly miracle, 
the company relies on a backbone of 37,000 
vans and trucks and 562 planes - a fleet 
whose size puts FedEx in the same league as 
heavyweight airlines like Delta and United. 

But to understand how FedEx plans to 
harness this massive cargo infrastructure to 
the Internet, | had to head down south, to 
Memphis - the place where it all began. 

he motto on the sign | passed leav- 
ing Memphis International Airport 
probably wasn't the first choice of 
the local tourism promotion board. 
There's no hype about Elvis Presley's 
monument to pop culture excess 
at Graceland. No mention of the honky-tonk 
blues bars clustered along Beale Street. 
Not a peep about the Mud Island park and 
museum perched near the bend where the 
Mississippi river veers westward. Instead, 
the sign announces, "Welcome to Memphis - 
America's Distribution Center." It's the kind 
of slogan that only a Chamber of Commerce 
could possibly love. 

Elvis might be the city's most famous son, 
but these days, FedEx is king of Memphis. 
With 26,000 local employees, it's the biggest 
employer in town. The city is home both to 
FedEx's world headquarters and to its famous 
hub facility - a sprawling logistical com- 282 » 
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While advances in print tech- 
nology threaten to render 
authenticity in the visual arts 
obsolete, the Swiss National 
Bank remains an obdurate 
protector of the genuine. Last 
year, the bank issued its latest 
series of “counterfeit-proof” 
banknotes. Realized by Ziirich 
designer Jörg Zintzmeyer, the 
prismatic currency maps the 
new world of microtext, water- 
marks, and optically variable 


Banknoten sind strafrechtlich ge CA саи 
2 of these notes suggest that 
geschützt. tangible currency has secured 


its future - for a while, at least. 


. V ` Las bancnotas èn protegidas е 
- 'en jal dretg penal. «= | мх“ gm 


Tom Claburn is the production 
coordinator at Wired. 
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wW: sitting in a coffee shop 
in Sunnyvale, California. 


It's late. I've had a few beers, and 
my dinner date has downed a 
few plum wines. | peer deep into 
his eyes, trying to figure out why 
so many people throughout the 
high tech universe think Henry 
Massalin could be the Einstein 
of our time. 

Massalin's hands are together, 
as if praying. He looks at me, 
eyes widening, and yells:"Qua!" 

What does that mean? Is he 
trying to communicate with a 
higher life form? You feel kind of 
stupid when you don't under- 
stand a genius. 

At first glance, Massalin is 
simply one strange dude. He 
wears a koala T-shirt and baby- 
Gap-sized running shorts pulled 
up tight, like he's giving himself 
a wedgie. He likes to be called 
Qual, which he says is the sound 
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koalas make. Spend any time 
with him and you're bombarded 
with jokes that would make a 
ninth-grader cringe. 

But the weirdest part of the 
Massalin experience is that he's 
always hinting - like every four 
minutes! - about giving me a 
piggyback ride. It's his "hobby." 
Massalin rattles off a list of peo- 
ple who've hoisted themselves 
onto his back, gripped those 
waifish shoulders, and gone for 
a bouncy spin: Unix creators 
Dennis Ritchie and Ken Thomp- 
son, artificial intelligence pio- 
neer Marvin Minsky, 200-pound 
Perot Systems chair Mort Meyer- 
son, Teller (of the comedy team 


Penn & Teller). Massalin makes 
another plea for a late-night, 
sweaty-summer ride. I’m just 
not ready for it.| must admit 
I'm slightly Henryphobic. 

An hour later we're in his 
Motel 6-like apartment. It's 
around midnight. We're alone, 
except for his straight-out-of- 
nerd-central-casting tools: an 
X station, a LEGO set, a synthe- 
sizer, an oscillator, a soldering 
iron, an air purifier (because of 
his allergies), and his so-called 
"Qua! Machine" - a homemade 
68030-based workstation. The 
apartment is devoid of photo- 
graphs of people. 

Massalin is holding a stuffed 
koala named Quincy. He looks 
at it lovingly, then passes the 
fuzzy marsupial to me."Hold 
my koala?" he asks, hopefully. 
If these are the ways of genius, 
who am | to resist? 
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| squeeze his koala and look it 
right in the eye."Er ... uh ... hi!" 

"Say hi, Quincy!" 

Am I the only person who 
thinks this behavior is odd? 

Later, after kissing Quincy 
goodbye, I'm feeling a little 
weird. It would be easy to write 
off Massalin as just another high 
tech eccentric who holds two 
groundbreaking patents. But 
geniuses nowadays are supposed 
to be strange, and I recall the 
words of people who adulate 
Massalin: 

"He's a bright and sensible 
guy who's really not nutty,” says 
Stephen Wolfram, creator of the 
scientific software Mathematica 


and the youngest recipient, at 
the time, of a MacArthur "Genius" 
Fellowship. 

"Henry is the most creative 
person I've ever met,” says Ken 
Phillips, a phone phreak/hacker/ 
Jungian professor of the psy- 
chology of creativity at New 
York University. 

"If someone can harness him 
and direct him, then it's bound- 
less what he can do,” says Chris 
Arnone, an old college buddy 
and a distinguished member 
of the technical staff at AT&T. 

Adds John Moussouris, Massa- 
lin's boss and a former Rhodes 
scholar:“I wish the rest of the 
world was more like Henry." 

Really? 


the universal processing engine 
both at central head-end facili- 
ties and in end-user equipment. 
Moussouris, the company's CEO 
and chair, believes that com- 
bining all these functions in a 
single, programmable chip will 
significantly reduce the cost of 
systems ranging from cable 
modems and interactive set-top 
boxes to cellular base stations. 
Instead of requiring a jumble 
of special-purpose ASICs, DSPs, 
and microcontrollers — each 
with its own private memory - 


modems, demodulating, decod- 
ing, filters, filter design. А lot of 
mathematics. A lot of optimiza- 
tion. Trying to come up with 
methods to solve these prob- 
lems, many of which aren't even 
yet known." 

Massalin joined MicroUnity 
because he was attracted to this 
fusion of so much technology - 
audio, video, microprocessors, 
algorithms, operating system 
design - into one product. And 
MicroUnity has a lot riding on 
Massalin, who by all accounts is 
the best in the business. Says 
Michael Hawley, a member of 
the faculty at MIT:"l've had 
the good fortune to work with 


Chip champ 

Henry Massalin is a 34-year-old 
research scientist at MicroUnity 
Systems Engineering, a mysteri- 
ous Sunnyvale firm that is creat- 


ing chips for smart set-top boxes. 


MicroUnity's MediaProcessor 
will facilitate broadband pro- 
cessing, simultaneously han- 
dling radio, video, cellular, and 
network sources. It would serve 
thousands of people wanting to 
do the same thing at once, such 
as accessing the same movie on 
an interactive TV network. 
MicroUnity hopes Media- 
Processors will someday be 
ubiquitous throughout commu- 
nications networks, serving as 
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all functions will be performed 
by the MediaProcessor. The 
result should be a dramatic 
decrease in chip count, and 
potentially in price. MicroUnity 
hopes to sell MediaProcessors 
for less than US$100 each. 

It's an enormously tall order. 
Creating a brand-new micro- 
processor architecture and an 
operating system to go with it is 
no Stroll in the park. The Media- 
Processor will deliver not just 
a few times the performance 
of today’s high-end chips, but 
hundreds of times their per- 
formance. This is much more 
than a souped-up digital signal 
processor. And that’s where 
Massalin comes in. He rattles off 
his skills:“Heavy-duty signal 
processing. Working with cable 


extraordinary, brilliant people 
at places like Lucasfilm, NeXT, 
Bell Labs, and MIT. No one holds 
a candle to Henry.” 

Creative gurus are always 
imploring people to act like a 
child and ask stupid questions. 
Massalin does this 24 hours a 
day. Coming from an adult, this 
can be either enchanting or 
immature and bothersome. 
Often both. Numerous times, he 
tells me to stop “starting your 
sentences with non sequiturs.” 
Are you serious? | ask. Each time, 
he shoots back:"No, l'm Henry." 
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But Massalin also has a child- 
like ability to see through com- 
plex computational problems. 
For example, several years ago 
he wanted a workstation with 
good sound. This was when the 
SPARCstation II was the cutting 
edge; it wasn’t good enough, so 
Massalin built his own."The Sun 
barely did telephone-quality 
audio mono! Why didn't they go 
all the way?" he asks."I didn't 
need my own silicon fab - you 
could put the CD chips on the 
same board as the computer. 
Somehow it never dawned on 
anyone." Still, Massalin is not the 
kind of guy to brag, and the 
genius talk can wear thin."A lot 
of what | do seems to be com- 
mon sense," he says, matter-of- 
factly."It feels good to be regarded 
highly, but why is everything so 
often a win/lose competition? 
| love talking with smart people." 

Massalin's special skills — à la 
Netscape's Marc Andreessen - 
had the potential to turn Micro- 
Unity into one of 1995's techno- 
out-of-control IPOs, in which 
everyone becomes a zillionaire 
overnight. All the pieces seemed 
to be in place. At the head of 
the privately held company was 
Moussouris, cofounder of MIPS 
Technologies Inc. Moussouris 
was able to raise more than $120 
million from several prominent 
players including Microsoft, Tele- 
Communications Inc., Hewlett- 
Packard, and Time Warner. That 
May, Richard Doherty, an analyst 
with the Envisioneering consult- 


Gary Andrew Poole (gpoole@ix 
-netcom.com) is a writer living in 
San Francisco. 


ing firm in Seabrook, New York, 
noted:"MicroUnity could change 
the whole ball game and give 

a big shock to Intel and a lot of 
other companies." 

Bad prediction. MicroUnity 
has been hobbled by slow 
demand in several target mar- 
kets (read: the Web has muted 
the cable industry's initial foray 
into interactive TV). The Media- 
Processor was supposed to 
begin shipping in volume by 
the end of 1996, but that's just 
not going to happen. In some 
ways, MicroUnity has suffered 
from the Steve Jobs Syndrome: 
a visionary leader (in this case, 
Moussouris) inspires his employ- 
ees, the media, and investors 
into believing in a really cool 
product - which gets developed 
before the market exists. 

"MicroUnity never had a 
good business plan,” says Linley 
Gwennap, editor of the news- 
letter Microprocessor Report. 
"They had some really good 
ideas, but the set-top box indus- 
try never happened." Indeed, 
in July MicroUnity dismissed at 
least 100 of its 259 employees 
and put its semiconductor man- 
ufacturing facility up for sale. 

Since the company started 
skidding, recruiters have called 
Massalin nearly every day. But 
jumping ship isn't his style. Still, 
it's sad to him, and Massalin tries 
to get off the subject of Micro- 
Unity. So for the past 55 minutes 
he's been talking about his girl- 
friend, Renate. 

"She gives great snuggles," 
he says. 

Snuggles? Meaning sex? 

“Not necessarily - just snug- 
gles. More than a hug. Snuggly." 


Do you only give snuggles 
to women? 

Massalin responds with a wry 
smile."A friend of mine best 
described me as bi-snuggly." 


Giddy yap 

Massalin makes me drive him 
to Safeway to get some milk. 
(His salary is “around $100,000" 
a year, but he doesn't own a car.) 
At the store, he skips - his pony- 


tail flopping behind him - then 
jumps over a flowerbed and 
screams “Wheeeee!” as if he were 
a 6-year-old. On the way back to 
his apartment, he explains how 
stressful it is to pay bills.“They 
all come at different times ... 
and ... it’s confusing,” he says, 
in his nasally New Yawk accent. 
Brains aside, it’s clearly not 
easy being Henry Massalin. “It 


takes me a long time to make 
friends,” he says. “I’ve been at 


MicroUnity four years, but | don't 


have any close friends. If you're 
in front of a terminal all day, 
nothing much happens. People 
say, ‘Oh, that Henry is a crazy 
type.’ But they don't mean it in 
a bad way." 


struction worker, his mother a 
housewife, and they raised three 
children - Henry was the oldest. 
The kids had a difficult time 
expressing emotions in the 
hyperstrict Catholic household, 
recalls Henry's sister, Lucy."We 


communicated through our 


| stuffed animals," she says."When 


Henry gave me a heart pendant 
for my 16th birthday, his teddy 
bear gave it to me." 

Mom and Dad didn't like Henry 
to leave the house, so interaction 
with other children was limited. 
Result:"He's been slow growing 
up," says Lucy. At school, Massa- 
lin was teased relentlessly. The 
only consolation his father 


| offered for being beaten consis- 


LL tently by schoolmates was "It'll 


Massalin seems forever to be 
inventing ways to soften the 
hard edge of the world around 
him.His parents were Croatian 
refugees who moved to a row 
house in Astoria, Queens, in the 
1940s. His dad became a con- 
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all work out in heaven." Physi- 
cally, Massalin was a wimp. He 
weighed 80 pounds and was 
so weak that he couldn't hit the 
hoop with a basketball. He had 
no girlfriends or boyfriends or, 
for that matter, friends."| was 
scared of everything," he says. 
"Scared of heights, scared of 
falling, scared of this, scared of 
that, scared of the other thing." 
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He wasn't afraid of creating 
things, however. Little Henry was 
the type of kid who made a 
device that set off an alarm in 
his room whenever his father 
came up the stairs. He had a 
telephone in his treehouse. He 
also had an impish side; Lucy 
remembers him playing practi- 
cal jokes on her - with such gut- 
busters as filling the television 
screen with static. He once built 
a radio frequency device that 


took over control of boomboxes. 
If someone was blasting the 
Beastie Boys on the subway, 
Henry could remotely turn down 
the volume. 

His interest in electronics paid 
off when he was given a scholar- 
ship to the Cooper Union School 
of Engineering in Manhattan. 
It was there that his genius 
began to shine. For instance: 
Massalin wanted to make his 
own bicycle to get in better 
shape. He found junked bikes 
and parts in the city and began 
to create a Frankenstein two- 


Henry Massalin outs his 
greatest! weirdest! qualest 
piggyback partners- 
plus the odd ducks 
who refused to play. 
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wheeler. In his lab at home, he 
and his brother Peter built a 
blast furnace - two coffee cans, 
one inside the other, wound 
with toaster wire, thus electroni- 
cally and thermally insulated. 
"Apply 240 volts and 15 amps 
and it melted aluminum quite 
nicely," recalls Henry Massalin. 
With a mill and a lathe operat- 
ing under computer control, he 
and Peter put together the bike. 
Massalin wanted his bike to 
be special - an "optimal bike" 
suited to his build. To figure out 
his leg power curve, he carried 
people up stairs. He timed how 
long it took and then calibrated 
the gear ratios to fit his particu- 
lar strength - or lack thereof. 
He had such an "outburst of fun" 
giving piggyback rides that it 
became his hobby, which in turn 
fueled his self-identity. He was 
no longer just a smart guy, or 
a wimpy guy, or a weird guy. 
At Cooper Union, he became 


Massalin gets a lift from his 
girlfriend (left and opposite). 


Marvin Minsky Lofty pioneer 
in artificial intelligence."Great 
view! | could almost touch the 
bottoms of the traffic lights!" 
Ken Thompson and Dennis 
Ritchie Creators of Unix. 

^| looked up to them as ап 
undergrad at Cooper Union. 
Who would have imagined I'd 
actually get to meet them, let 
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The Piggyback Guy."Whenever 
| gave someone a ride,” he says, 
"there was an overwhelming 
feeling of Wheeeee!" 


Code cracker 

Massalin received his bachelor's 
and master's degrees in electri- 
cal engineering from Cooper 
Union in 1984. He was 21 but 
looked 16. He went for his PhD 
at Columbia University, where 
he started to come out socially. 
One could find Massalin not just 
in the computer science lab, but 
playing hearts until 5 a.m. in the 
lounge, or giving and receiving 
piggyback rides. 

It was at Columbia that Massa- 
lin created his first breakthrough 
product. He decided to build a 
kernel, the essential part of any 
operating system, responsible 
for resource allocation, low-level 
hardware interfaces, and security. 
Massalin's kernel, called Syn- 
thesis, also created executable 
machine code to improve per- 
formance. 

Massalin provided a critical 


alone offer piggybacks! And 
afterward I got to fly with Кеп 
in his plane!" 

Zvi Galil Dean, School of 
Engineering, Columbia Univer- 
sity."Very fit. Jogs umpteen 
miles a day. Carries well." 
Penn & Teller Comedians. 

"| carried Teller. But Penn 

(the big one) could not be 
persuaded that his weight was 
not an issue." 

Calton Pu Massalin's PhD 
adviser."Excellent piggybacks. 
Carried me 30 city blocks once! 


insight."Henry wanted to use 
run-time information to optimize 
critical operating system code," 
says Calton Pu, Massalin's adviser 
at Columbia."This was a depar- 
ture from the old wisdom, since 
compiler optimizations at that 
time primarily used static infor- 
mation. People thought that the 
compilation overhead was too 
high for run-time code genera- 
tion and optimization. Henry 
showed that by using a variety of 
tricks you could do it efficiently." 
Massalin also wanted Synthe- 
sis to be accessible using a C- 
language interface. That meant 
the system needed to be able 
to compile C code on the fly. 
He couldn't find a satisfactory 
C compiler. So he wrote one. 
From scratch. Now, a compiler 
is an extremely complex bit of 
programming. It converts source 
language (or programming 
code) to machine language 
(object code). When Massalin 
wrote the compiler, 200 lines 
per second was considered 
extremely fast. Massalin's ran at 
about 10,000 lines per second. 
Ten thousand lines is about 150 
pages - say, a Shakespeare play. 
During all this research he 
also wrote the superoptimizer. 


That's my longest piggyback 
ever from a single person." 
Neil Reynolds Fellow grad 
student at Columbia. “At 6’ 6” 
350-plus pounds, the heaviest 
person I’ve carried. His rides 
are spectacular. He hardly 
notices it when I jump on." 
Renate Valencia Massalin's 
girlfriend."Much more than 
piggyback rides: also in-her- 
arms carries, over-her-shoulder 
carries, assorted spins and 
tosses. She can grab me by my 


It was built to find the shortest 
sequence of assembly language 
instructions that took you from 
beginning to end. Assembly 
language instructions are lines 
of code that transform memory 
and register it from one state to 
another. Each line is like a deci- 
sion branch. The superoptimizer 


""Even 10:уеагз late 


wrote a program that wrote a 
program, uncovering superopti- 
mal idioms that no human mind 
would think up. Then Massalin 
discovered that he could turn 
it around and use the superop- 
timizer to discover and design 
better machine languages. 
Simple, right? 


armpits and twirl me round in 
the air!" 

Mort Meyerson CEO, Perot 
Systems."Not only accepted 
my offer, but did so with much 
enthusiasm. Restored my faith 
in humanity." 

Richard Stallman Founder of 
the Free Software Foundation. 
“Impolite shrug; І did not even 
finish offering the piggyback 
when it became clear that fur- 
ther conversation would not 
have been appreciated." 


Massalin speaks of his work 
with a reserved pride."A lot of 
research is grandiose - but a lot 
of the insight comes from grunt 
work," he says."After you've 
done it 50 times, you figure out 
a better way. But | like to do the 
neat implementations that cir- 
cumvent the classical problems. 
Like in operating systems - a lot 
of people optimized the hell 
out of remote procedure calls. 


My tack was: can't you avoid 
remote procedure calls?" 

Chris Arnone, a former school- 
mate now at AT&T, says he still 
uses programs written by Massa- 
lin when he was a grad student. 
"Even 10 years later he's ahead 
of his time," Arnone says. 

While at Columbia, Massalin 
also hooked up with Mort 
Meyerson, or "my friend Mort," 


Douglas Adams Author of 
The Hitchhiker's Guide to the 
Galaxy."Unceremoniously 
ignored an offer of a piggy- 
back, as if | was crazy or some- 
thing :-)" 

Nicholas Negroponte 
Director of the MIT Media Lab. 
“Very politely declined several 
offers.” m m m 


Adapted from Massalin’s 
homepage (www.cs.columbia 
.edu/~henry/). 
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as Massalin calls him."He was 
one of the most unusual people 
| had met,” says Meyerson."He 
had a childlike enthusiasm and 
yet was so technically compe- 
tent he astounded me. | really 
liked him and thought: Here is 
an authentic ‘somebody’ who 
is willing to be himself and not 
some caricature.” 


Columbia was a long haul for 
Massalin. Each day, he weath- 
ered a two-hour commute from 
his parents’ home in Queens to 
the university on the border of 
Harlem. He went through three 
different thesis advisers. Most 
people finish their PhD in five 
years; Massalin took eight. 

He even finally found his 292 » 


“> 


UFOs 


lonel Talpazan's lifelong fasci- 
nation with the extraterrestrial 
infuses his bizarre drawings, 
paintings, and sculptures. 
Black Hole with Stars and UFOs 
is a Van Gogh-like impression 
of outer space - a brilliant 
swirl of colors and forms that 
captures the energy of an 
alien spirit. His UFO diagrams 
combine a primitive drawing 
style with technical precision: 
they include scribbled notes 
on the mechanics of spacecraft 
and electromagnetic propul- 
sion."My dream is to collabo- 
rate with researchers at NASA," 
explains the Romanian artist. 
"My work is a combination of 
art and science." - Jessie Scanlon 


Jessie Scanlon is a section editor 
at Wired. 
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Wired: How close are we to machines with human-level 
intelligence? 

Churchland: For isolated capacities, we already have 
neural networks that exceed humans in certain of their 
abilities. To create a big neural network that knits 
together all of the things we can do, especially things like 
writing symphonies or holding wide-ranging conversa- 
tions, I don’t think we'll see that within 50 years. I’m not 
even sure it'll be something we aim at. I think we'll be 
aiming for more specific kinds of cognitive abilities. 
After all, it's very easy and cheap to make a brain with 
the capacity of a human. It's called sexual reproduction. 
Where are the obstacles? 

The biggest problem will be building neural nets and 
getting them the training data. The speed of a human 
brain is about 100 meters per second - tops. The speed 
of transmission in a copper wire is a million times 
faster. If you've got a machine that can think a million 
times faster, then it can learn a million times faster - 


if you can feed it the information fast enough. 


As we break into a new millennium, 
we are still burdened with medieval 
beliefs about mind and conscious- 
ness. Paul Churchland, one of the 
foremost scientific philosophers of 
mind, leads the way toward a new 
neuroscientific understanding of 
our inner life. Professor of philoso- 
phy and a member of the cognitive 
science faculty at the University of 
California, San Diego, Churchland 
lays out a rational vision of mind 

in his latest book, The Engine of 
Reason, the Seat of the Soul. He has 
long championed developing neural 
networks to achieve artificial intelli- 
gence and stresses the importance 
of combining research from com- 
puter science, neurobiology, cogni- 
tive science, and philosophy of mind 
to better understand consciousness. 
No armchair Platonist, Churchland 
represents the best of today's scien- 
tifically savvy philosophers. 


Maybe with high-speed, fast- 
forward videotapes you could 
train these things in artificial 
worlds in six minutes. Once 
you've got one trained neural 
net, you can make copies with 
no difficulty at all. You would be 
creating identical personalities 
with identical skills. 

But putting together a system of 
100 billion neurons that's wired 
up roughly the way we are would 
be very hard to do, and I’m not 
sure there's much payoff. The 
payoffs will be better spent else- 
where, in specialized nets to do 
things like fly aircraft for us, or 
monitor meat-packing plants, 
or diagnose hospital patients. 
Will we ever implant computers - 
synthetic neurons - in our brains, 
to take over damaged areas or to 
augment thinking capabilities? 
Certainly! Of course. Absolutely. 
And the sooner the better, given 
the cruelty of many deficits. I 


don't think there's any difference between putting in 
an artificial cognitive prosthetic and giving someone a 
stainless-steel hip or a prosthetic hand. It's a functional 
device that steps in and takes over where nature was 
cruel enough to leave you off. 

It's possible, of course, to imagine someone having 
new knees put in. Would we put in superknees, so that 


Maz More (more@extropy.org) is president of Extropy 
Institute and editor of Extropy magazine. 
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this person can win the 100-yard dash? Well, I suppose 
we could. Will we put in superbrain implants that let 
you think superintelligently? We might do it for specific 
purposes. Certainly we don't hesitate to make someone 
walk better than they ever have before because they had 
a genetic defect from birth. If we can make someone's 
brain function better than it has before, I don't view that 
with horror - I view that with enthusiasm. 


Thar 


When will it happen? 

It’s hard to say. The limiting factor isn’t going to be 
developing the implants themselves. It’s going to be 
getting the existing brain to reach out and grow onto 
the prosthetic. After all, the brain doesn’t come with 

a bunch of neat little plugs like you have at the back 
of your computer. Brain hardware is profoundly pro- 
prietary. Making it compatible with hardware from a 
different company is going to be extremely difficult. 
Which will tell us more about how the brain functions: 
computer science or neurobiology? 

It’s a false dichotomy. Empirical neuroscience and com- 
putational modeling are equally important. They stand 
to one another as theoretical physics stands to experi- 
mental physics. We’ll learn most from a healthy, ongoing 
interaction between the two. That’s what I think is so 
exciting about the 1980s and 1990s. We’ve finally got 
some computational models that are suggesting experi- 
mental questions. We go to empirical neuroscience and 
we get answers that send us scurrying back to the mod- 
els to modify them. So you go back and forth, and you 
ratchet yourself up the ladder of understanding far more 
efficiently than is possible if you’re just doing experi- 
mental groping or just doing free-wheeling theory. 

In your books, you give several powerful arguments that 
the mind is not independent of the brain. Why do most 
people still believe that the mind survives after death? 
People don’t learn enough science. They are method- 
ologically impaired: their causal reasoning is about the 
same as that of a chimpanzee or a fox. But that can be 
repaired. 

What human science has managed to achieve over a 
period of 2,000 years is a system of checks and balances 
whereby these conceptual impulses that we have naturally 
are subjected to a unique systematic scrutiny. They are 
forced to go through a filter that knocks most of them out. 
That filter can come to be the possession of any individ- 
ual who learns the scientific history of the human race, 
or at least enough of it. 

Га like us to better understand learning in neurophys- 
iological and neuropharmacological terms. Even if we 
have the knowledge to change a particular child's learn- 
ing capacity only 2 or 5 percent, that's like interest on an 
investment - it will compound as the years go by. m m m 
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Neurophilosopher Paul Churchland speculates on 


when computers will have human intelligence — 
and when the average human's causal reasoning 
will rise above that of a chimp. By Max More | 
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From 1 million to 6 million members in two years. 
Service outage, billing lawsuits, enough 
Now America Online wants to spend $300 million 


Andit's talking about becoming a content 


AOL: A-OK or DOA? By Frank Rose 


М e need to build some franchises,’ Ted Leonsis is say- 

WN: “We need our own Lion King” As chief program- 

mer of America Online, with some 6 million members 
in the US and Europe, Leonsis commands more eyeballs than 
anyone else in cyberspace - paying eyeballs, at that. And he’s 
had some impact: The Motley Fool, AOL's irreverent personal 
investment guide, is now so influential it can move the market. 

But if AOL is to confound its critics and counter the perception 

that the Internet will soon doom it to oblivion, Leonsis needs 

more. Much more. 

In a medium best known for recycling established brands - 
People Online, Newsweek Interactive, Batmanforever.com - Leon- 
sis wants titles so popular they can spawn hit movies and TV 
shows, rather than the other way around. He wants tent poles, 
in Hollywood parlance - properties that can support a lot of 
overhead, drawing crowds in their own right and generating 
lucrative spinoffs, as The Lion King has done for Disney and 
Star Trek has for Paramount. That's why he'd like to be known 
as the Brandon Tartikoff of cyberspace, after the onetime Para- 
mount head and NBC programming chief who put The Cosby 
Show on the air. And why, on an afternoon in late August, the 

OUTAGES real Brandon Tartikoff is sitting right across the table from him. 

Tartikoff has come to AOL’s offices in the northern Virginia 
suburbs of Washington, DC, to talk ideas. With about 450,000 
users logging on every hour from 7 to 11 p.m., AOL is small stuff 
by broadcast industry standards, where a hit like Seinfeld pulls 
in more than 30 million viewers for a single half hour. But 
Leonsis can launch an online “show” for about what it costs to 
shoot a 30-second commercial. And if it clicks, it’s like a cult 
novel - a name property that can be ported to some other medi- 
um, where the real money is. The Mighty Morphin Motley Fool? 
If you say so. 

Leonsis, a large man whose dark complexion, prominent nose, 
and dazzling smile make him look like someone Disney anima- 
tors might have dreamed up for Aladdin, is visibly pleased at 
having lured such a big fish as Tartikoff to the pond he shares 
with AOL founder and CEO Steve Case. When Charlie Fink, an 
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Stock value cut by two-thirds in six months. 
churn to leave your stomach churning. 
to get to 10 million subscribers bynext year. 


company - the fifth network, no less. 
Images by Steve Speer 


ex-Disney exec who runs the development office called The AOL 
Greenhouse, mentions another star attraction - the comedy team 
Hecklers Online - Leonsis nearly leaps out of his chair. “These 
kids just had their one-year anniversary,” he cries, “and Henny 
Youngman and Milton Berle were on the show to pass the torch. 
They said, ‘This is like vaudeville - we started on stage, and then 
we became TV stars and movie stars. You're starting online ууһей 
you're in your 20s, and when you're 70 you'll be doing Friar's 
Club roasts? ” 

“Speaking of roasts,” Fink puts in, “the Hecklers just roasted 
Teas 

“I thought they were going to be really tough,” Leonsis laughs, 
belly quivering beneath a white oxford-cloth Ralph Lauren shirt. 
"They did ask what were the two dumbest Greenhouse pitches, 
other than putting them on the air. I said, ‘A personal diary of 
Steve Case - I don't think we wanna do that - and Gay and Les- 
bian Pet Forum. We know pets are hot, and we know gays and 
lesbians are hot, so we'll do a gay and lesbian pet forum? To which 
at first I actually said, Hmmm...” 

Tartikoff, a slender, graying man in chinos and a blue polo shirt, 
nods sympathetically. “Listen,” he says, “the hardest thing in an 
internal pitch session is just getting people to feel like they can 
open their mouths. We used to start by saying, Let’s go around the 
room and try to pitch the stupidest ideas possible.” 

Leonsis brightens. “We oughta do a marathon pitch session with 
Brandon: ‘Pitch Me an Idea.’ You have 12 lines - ” 

“No,” says Tartikoff, “you have 30 seconds.” He reaches for a 
2-inch-thick looseleaf notebook labeled “Brandon Tartikoff Proj- 
ects for America Online” and opens it to a page titled “Pitch Me 
a Show.” 

“You’d really do it?” Leonsis is incredulous. “You'll sit down 
and talk to them? Because that would be huge! We'd have to build 
a stadium!” 

Tartikoff isn’t yet ready to commit, but AOL is building anyway. 
Upstairs at Greenhouse headquarters, five people from the Style 
Channel (keyword: style), a joint venture with the Disney-owned 
publishers of Women’s Wear Daily and W, are huddling with AOE 
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To sign on to AOL 
is to enter the 
cyber version of 

a suburban mall, 
a carefully modu- 
lated environment 
where the ambi- 
ence is serenely 
antiseptic (as 

long as you don’t 
venture into the 
wrong chat room 
late at night). And 
for a lot of people, 
that’s great. 


programming and creative affairs execs. A team from 
PlanetOut (keyword: PNO), a gay-oriented start-up, 
is in from San Francisco to put the finishing touches 
on its promo campaign, set to launch this fall. A guy 
from The Knot (keyword: knot), a new program tout- 
ing “Weddings for the Real World,” is working with 
AOL technicians to load content. Everywhere you look, 
clean-cut twentysomethings in jeans and sneakers 
are racing desperately to grab new members, to keep 
those subscription fees streaming in, to take AOL to 
the next stage. 

Because this is make-or-break time for America 
Online. In three years it has emerged from nowhere 
to become the Goliath of cyberspace, a billion-dollar 
company that has local dialup numbers in more than 
800 cities across the US and Europe and contributes 
an astounding one out of every three users of the 
Internet. AOL handles more than 11 million email 
messages a day. It hosts 7,000 chat rooms nightly and 
features more than 1,100 proprietary content sites on 
21 “channels.” But that out-of-nowhere success has 
drawn a swarm of competitors, from mom-and-pop 
Internet service providers to global giants like MCI 
and AT&T, not to mention a little company called 
Microsoft. 

Their weapon is price - cut-rate, flat-fee connec- 
tions offering unlimited Internet access for US$19.95 
a month or less - and they're targeting the lucrative, 
high-usage subscribers whose triple-digit monthly 
bills have kept AOL’s bottom line black. Flat pricing 
threatens to make AOL and the few other remaining 
pay-by-the-hour online services as obsolete as the 
CP/M operating system. But Case and Leonsis are 
already gearing up their own flate-rate price scheme. 
They are also pressing a bold - some might say out- 
rageous - new marketing drive, aimed at pushing 
membership to 10 million by next August. 

And that's just a warm-up for the real event - 

a strategic repositioning that, if it works, will put 
Steve Case and Ted Leonsis up there in the media 
pantheon with Brandon Tartikoff. Through partner- 
ships with folks like Disney and Time Warner they 
aim to remake AOL as a vertically integrated behe- 
moth, offering not just access and distribution but 
content - the new-media equivalent of Tele-Commu- 
nications Inc. or Viacom. What? Haven't you heard? 
*We're a media company!" Leonsis cries excitedly. 
*When I hear us compared to Prodigy or CompuServe 
or an ISP, I say, You just don’t get it.” 

Few people do - and for good reason. The online 
future Leonsis and Case envision is as alien to most 
of Net culture as northern Virginia's suburbs are to 
Manhattan’s Silicon Alley or San Francisco's Multi- 
media Gulch. To sign on to AOL is to enter the cyber 
version of a suburban mall - a carefully modulated, 
vaguely cutesy-poo environment where the ambience 
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is serenely antiseptic (as long as you don't venture 
into the wrong chat room late at night) and the 
impulse to consume is stimulated at every stop. For 
a lot of people that's great, at least when the system 
isn't jammed with too many users fighting over too 
little infrastructure. But the Web, with its wide-open 
electronic boulevards and anything-goes mystique, 
lies just a click away. And at least for now, it's free. 

“It’s not a choice between AOL and the Internet,” 
Case insists, rehearsing his latest marketing slogan 
in a large, corner office at AOL headquarters, over- 
looking fields and pastures and the occasional silo, 
not far from Dulles airport. “AOL is the Internet and 
a whole lot more.” 

Well, maybe - and there are worse ideas to bet on 
than the one-stop convenience of a suburban mall. 
But the metaphor Case and Leonsis prefer is cable 
television, where you start out as an access provider 
to millions of homes and a distributor of brand names 
like CNN. Then, if you're smart, you diversify into 
content - as TCI and its subsidiary, Liberty Media, 
did when they bought a chunk of Turner Broadcast- 
ing System, or as Viacom did when it started MTV, 
VH1, and Nickelodeon. Why you'd want to imitate 
TCI, with its languishing stock price and mountain 
of debt, is anybody's guess. But if you go really big 
time, the way Viacom did when it won control of 
Paramount, who knows? *Maybe we'll start to be 
known as the fifth network,” Leonsis muses. “ABC, 
NBC, CBS, Fox, and AOL.” 


Keyword: 


Vienna, Virginia, the bionic suburb where in 11 years 
America Online has grown from small-time start-up 
to e-world kingpin, may not be the most obvious place 
to launch a global media empire, but it suits AOL. Is 
it by accident that you have to take a toll road to get 
there from Washington? Or that the company’s old 


Frank Rose (jfrose@pipeline.com) is a content provider 
for Esquire, Fortune, and other magazines, and author 
of The Agency: William Morris and the Hidden History 
of Show Business. 
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offices are just down the highway from one of the 
biggest shopping centers in the world? Or that its 
sleek new $32 million headquarters, 22000 AOL Way, 
are quite literally in the middle of no place - in an 
unincorporated area called Dulles, which doesn't 
exist on the map but, with barns and farmhouses 
giving way to condos and office parks, could be 
almost anyplace? Nowhere and anywhere, anywhere 
and everywhere, AOL is one potential endpoint of 
the network paradigm, the wired future as subject 
to brand management, a Coca-Cola vision of 21st- 
century community. 

“Our goal,” says Leonsis, “is to be ubiquitous.” 

No problem. Former competitor Anthea Disney, 
who was editor in chief of News Corp's ill-fated 
online service (which downsized into a Web site last 
spring), says most people don’t even get it that Amer- 
ica Online is different from the Internet: “You say 
online to the American public, they say America 
Online.” 

Yet after three years of soaring stock prices and 
wildly accelerating growth, the summer of 1996 
brought mostly mayhem. There was a systemwide 
service blackout that made headlines around the 
world, the resignation of a new president only four 
months into the job, a federal court settlement in 
which AOL admitted to nickel-and-diming customers, 
a seemingly unstoppable tide of junk email, and 
enough subscribers heading for the doors to make 
“churn” an industry buzzword. And that’s not even 
counting the emergence of the Web as a mainstream 
media phenomenon. 

AOL's strategy has been built on the notion that 
the Net would remain a cult attraction, unsuited to 
a mass market that can’t handle anything more com- 
plicated than a VCR. “I think consumers are increas- 
ingly going to opt for simplicity,” says Case, sliding 
around in his chair like a restless teenager as his 
white AOL workshirt rides out of his jeans. “It needs 
to be easier, not harder. Being able to go to America 
Online and click on the sports icon and get the best 
sports services is important, and people are going to 
do that far more often than they'll open up a search 
engine and randomly surf for Web sites." 

Yet as Wall Street and Madison Avenue fall increas- 
ingly under the Internet's spell, as tens of thousands 
of new Web sites blossom each month, and as the 
telcos and RBOCs muscle into the access business, 
the outlook for proprietary online services looks 
increasingly grim. CompuServe has been hemorrhag- 
ing 10,000 members a day. General Electric's GEnie 
sank to 20,000 lonely members after being sold 
for the second time in eight months. Prodigy was 
dumped by its frustrated founders, IBM and Sears, 
after racking up losses estimated at $1.2 billion. 
Apple snipped the connection on its eWorld service. 
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Could AOL be next? 

So dire were the indicators that in August, when 
AOL announced that it had ended the fiscal year 
with more than $1 billion in revenues, nearly triple 
1995's results, no one cared. Analysts seized instead 
on the final quarter's unprecedented membership 
churn - 2.1 million subscribers in, 1.4 million out, 
with 500,000 applicants rejected - and calculated 
that the company had spent between $210 and $240 
to snare each of its 400,000 net new members, up 
from $155 earlier in the year. It didn't help that the 
results were released two days after the 19-hour 
“service interruption,” a Keystone Kops episode in 
which engineers at one AOL facility introduced a 
software error while the crew at another facility had 
taken the system down for routine maintenance. AOL 
short sellers on Wall Street, of whom there’s no short- 
age, joked that Case had actually staged the crash 
himself, to distract attention from the disastrous 
returns. If so, it didn’t work: the company lost one- 
eighth of its market value the next day. 

AOL's collapsing stock - from a high of $71 a share 
in early May to $26 and falling in early October - 
should by rights have left it hamstrung. For two years 
Case relied on hosannas from Wall Street to finance 
a string of expensive if not necessarily profitable 
acquisitions - $41 million for BookLink Technologies, 
the Massachusetts company responsible for AOL’s 
third-rate Web browser; $35 million for Advaneed 
Network & Services, a Michigan-based engineering 
firm that helped build the backbone of the Internet; 
$31 million for Medior Inc., the California outfit that 
designed the interface for Time Warner’s ill-starred 
interactive television trials in Orlando, Florida; $11 
million for California-based Global Network Naviga- 
tor, a stand-alone ISP originally envisaged as AOL’s 
Internet flagship; $15 million for AT&T’s ImagiNation 
Network, an online game operation with 100,000 
subscribers and ambitious plans for a multiplayer 
service called CyberPark. The surging stock had also 
let Case augment meager salaries - some AOL exec- 
utives get half the paycheck they could expect else- 
where - with fat option packages. But the company 
hasn't exactly gone into retrenchment mode. 

AOL has débuted nearly 150 new sites since June, 
from PlanetOut to The Knot; from Thrive, a partner- 
ship with Time Inc. aimed at the health-and-fitness 
set, to the AOL Banking Center, a joint venture 
with Intuit, Bank of America, and 17 other banks. 

It revamped its ad program to conform to Madison 
Avenue's expectations and enlisted the Nielsen folks 
to provide credibility. AOL Europe has been launched 
in a joint venture with Bertelsmann, the German 
media conglomerate, and AOL Japan is in the works 
for next spring, in partnership with Nikkei and Mit- 
sui. AOL is pouring $500 million into the drive 293» 
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AOL's strategy has 
been built on the 
notion that the 
Net would remain 
a cult attraction, 
unsuited to a mass 
market that can't 
handle anything 
more complicated 
than a VCR."The 
Web needs to be 
easier, not harder," 
says Case, sliding 
in his chair like a 
restless teenager. 
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Wired: As a designer, you've said you try to make 
things look wrong. What do you mean? 

Kalman: We live in a society and a culture and an eco- 
nomic model that tries to make everything look right. 
Look at computers. Why are they all putty-colored or 
off-fucking-white? You make something off-white or 
beige because you are afraid to use any other color - 
because you don't want to offend anybody. But by 


definition, when you make something no one hates, 


no one loves it. 


So I am interested in imperfections, quirkiness, 
insanity, unpredictability. That's what we really pay 


If, as Mickey Knox once quipped, 
media is like the weather, only man- 
made, then Tibor Kalman is a man 
for all seasons. Kalman has excelled 
as a magazine editor (Colors), an art 
director (Artforum), a creative direc- 
tor (Interview), and an industrial and 
graphic design entrepreneur (M&Co) 
whose clients included Chiat/Day, 
Jenny Holzer, MTV, MOMA, Talking 
Heads, and New York's 42nd Street 
Development Project. Born in Buda- 
pest, Kalman emigrated to the US in 
1956 at age 7. He grew up in Pough- 
keepsie, interviewed Timothy Leary 
for his high school newspaper, and 
left New York University for Cuba in 
1970 to cut sugarcane in the Ten Mil- 
lion Ton Harvest. Recruited by Oliverio 
Toscani, Kalman launched Colors in 
1991 in New York but two years later 
moved his family to Rome to continue 
working on the magazine. In 1995, 
he quit Colors and returned to New 
York, where he continued to brood 
over how to make a truly interna- 
tional magazine. His magazine idea 
is so intriguing, Wired may collabo- 
rate with him on it. 


attention to anyway. We 
don't talk about planes 
flying; we talk about them 
crashing. 

What about those comput- 
ers? Do they make for more 
beige, or less? 

In a way, computers are 
helpful, because more and 
more they are giving indi- 
viduals the power to fuck 
things up. 

You've said that mass media 
are horribly beige because 
sponsors want predictable 
results. You've also said you 
want your work to be "mass." 
So how do you get the spon- 
sorship needed for mass 
without beige-ing out? 
Let's face it: we live at a 
time when government is 
less and less powerful, less 
and less effective, and the 
agent of social change, at 
least for the immediate 
future, is the corporation. 
So people are going to have 
to figure out ways to co-opt 
corporations, to trick them 
into doing socially respon- 


sible things. Colors was a very good example of that. 
You could look at it as a progressive educator, making 
people think in new ways about race. Or, if you looked 
at it as a Benetton stockholder, you might say, *This 
is a really great way to reach the kids.” 

Yeah, but some look at Colors and think: Benetton 
uses politics the way Nike uses basketball. They see 
you co-opted, not Benetton. 

Look, if someone is going to permit me to make a 


Brad Wieners (braddog@wired.com) is an editor at 
HardWired and coauthor of the book Reality Check. 
He has survived three magazine start-ups. 


WIRED DECEMBER 1996 


publication that is politically and culturally progres- 
sive and not tell me to put their favorite movie stars 
on the cover, if I get to do what I want in an honest 
way - as I did in the beginning at Colors - then I’m 
going to do it. 

No one gets to work under ethically pure condi- 
tions, and I think if you are in touch with your audi- 
ence and they think what you are doing is honest 
and credible, then you're on safe ice. 

Have media always been so compromised? 

There was a time not so long ago when egomaniacs 
made media to their own personal standards, and 
when you make something for yourself, it will always 
be far better and more honest than something you 
make to please the marketplace. With computers, 
individuals can be egomaniacs and make the media 
they think is good. 

If you were to design a robot, what would it do? 

It would laugh at all my jokes. Actually, intelligent 
people have spent far too much time talking about 
robots. What we need is fewer people imagining what 
robots could do and more people thinking about 
racism. 

How many black people, other than Spike and 
Mike, work on those cool Nike ads that use African- 
Americans to set cultural and fashion styles? Let's 
get robot geniuses working on that shit. 

Which is more accurate: "Information wants to be 
free" or "Information wants you to gimme a hundred 
dollars"? 


Everybody who wants information wants it to be free. 


People who make it, assemble it, edit it, and publish it 
want to make a living at it. Some of them want large 
Mercedes-Benzes. But what I want to know is: How 
is info supposed to be free when food isn't? 

Where are you looking for innovative media? 

I don't know. Probably it's being hatched in some 
garage. It's always the freaks in garages who make 
things move forward. There's always a garage and 
antisocial behavior involved. I think without those 
two things there is no real cultural advancement. 
There seem to be a lot of new-media garages. What's 
your take on them? 

I think some of the most innovative Web sites have 
probably already come and gone. Meanwhile, I think 
there's tons of room left to experiment with tradi- 
tional media. 

Like what? 

I want to know if it’s possible to make a movie that's 
just words, or if it’s possible to make a movie on 
paper. And why can't television be 100 times faster? 
Or slower? And why are 90 percent of magazines 
structured the same way? And why do they all stop 
at borders? 

What comes after postmodern? 

Relief. Clarity. Faith in the future. m m = 
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This is a tale of two cities. 


SCO UC tay 


The cameras are coming. 
They’re getting smaller 
and nothing will stop them. 
The only question is: 
Who watches whom? 


ТАЗ Rae 4.12/transparent/ 


“The sole thing achieved by any privacy law is to make the bugs 
smaller." – Robert A. Heinlein, author of Stranger in a Strange Land. 


Cities of the near future, say, 20 years from now. 

Barring something unforeseen, you are apt to live in one of 
these two places. Your only choice may be which. 

At first sight, this pair of near-future municipalities look pretty 
much alike. Both contain dazzling technological marvels, especially 
in the realm of electronic media. Both suffer familiar urban quan- 
daries of frustration and decay. If some progress is being made at 
solving human problems, it is happening gradually. Perhaps some 
kids seem better educated. The air may be marginally cleaner. 
People still worry about overpopulation, the environment, and 
the next international crisis. 

None of these features is of interest to us right now, for we have 
noticed something about both 21st-century cities that is radically 
different. A trait that marks them distinctly apart from any metro- 
polis of the late 1990s. 

Street crime has nearly vanished from both towns. But that is 
only a symptom, a result. 

The real change peers down from every lamppost, rooftop, and 
street sign. 

Tiny cameras, panning left and right, surveying traffic and 
pedestrians, observing everything in open view. 


Y 


Have we entered an Orwellian nightmare? Have the burghers of 
both towns banished muggings at the cost of creating a Stalinist 
dystopia? 

Consider City Number One. In this place, the myriad cameras 
report their urban scenes straight to Police Central, where security 
officers use sophisticated image processors to scan for infractions 
against the public order - or perhaps against an established way 
of thought. Citizens walk the streets aware that any word or deed 
may be noted by agents of some mysterious bureau. 

Now let's skip across space and time. 

At first sight, things seem quite similar in City Number Two. 
Again, there are ubiquitous cameras, perched on every vantage 
point. Only here we soon find a crucial difference. The devices do 
not report to the secret police. Rather, each and every citizen of 
this metropolis can lift his or her wristwatch/TV and call up 
images from any camera in town. 

Here, a late-evening stroller checks to make sure no one lurks 
beyond the corner she is about to turn. 

Over there, a tardy young man dials to see if his dinner date still 
waits for him by the city hall fountain. 

A block away, an anxious parent scans the area and finds which 
way her child has wandered off. 

Over by the mall, a teenage shoplifter is taken into custody 
gingerly, with minute attention to ritual and rights, because the 
arresting officer knows the entire process is being scrutinized by 
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untold numbers who watch intently, lest his neutral professional- 
ism lapse. 

In City Two, such microcameras are banned from many indoor 
places ... except Police Headquarters! There, any citizen may tune 
in on bookings, arraignments, and especially the camera control 
room itself, making sure that the agents on duty look out for vio- 
lent crime - and only crime. 


espite their similarities, these are very different cities. Dis- 

parate ways of life representing completely opposite rela- 

tionships between citizens and their civic guardians. The 
reader may find both situations somewhat chilling. Both futures 
may seem undesirable. But can there be any doubt which city 
we'd rather live in, if these two make up our only choice? 

Alas, they may be our only options. For the cameras are on their 
way, along with data networks that will send myriad images flash- 
ing back and forth, faster than thought. 

In fact, the future has already arrived. Today, in Britain, several 
dozen cities and towns have already followed the example first 
set by King's Lynn, near Norwich, where 60 remote-controlled 
videocameras were installed to scan known "trouble spots," 
reporting directly to police headquarters. The resulting reduction 
in street crime exceeded all predictions, dropping to one-seventi- 


Consider a few more examples: 

Already, engineers can squeeze the electronics for a video pick- 
up into a package smaller than a sugar cube. Inexpensive units 
half the size of a pack of cigarettes are offered for sale by the Spy 
Shop, a little store two blocks from the United Nations. Soon, 
cheap pickups will be so small that passersby won't be able to 
spot them. 

Cameras aren't the only surveillance devices proliferating in our 
cities. Starting with Redwood City, California, south of San Francisco, 
several police departments have begun lacing neighborhoods 
with sound pickups that transmit directly back to headquarters. 
Using triangulation techniques, officials can now pinpoint bursts 
of gunfire and send patrol units swiftly to the scene, without hav- 
ing to wait for vague phone reports from neighbors. In 1995, the 
Defense Department awarded a US$1.7 million contract for 
Secures, a prototype system created by Alliant Techsystems, to 
test more advanced pickup networks in Washington, DC, and 
other cities. The department hopes to distinguish not only types 
of gunfire, but human voices crying for help. From there, further 
refinements are only logical. 

Or take another piece of James Bond apparatus now available 
to anyone with ready cash. Today you can order from a catalog 
night-vision goggles that use state-of-the-art infrared optics 


Despite their similarities, these are very different cities. 
Disparate ways of life representing completely opposite 
relationships between citizens and their civic guardians. 


eth of the former amount in or near zones covered by surveil- 
lance. The savings in patrol costs alone paid for the equipment 
within a few months. Today, more than 250,000 cameras are in 
place throughout the United Kingdom, transmitting round- 
the-clock images to 100 constabularies, all of them reporting 
decreases in public misconduct. Polls report that the cameras are 
extremely popular with citizens, though British civil libertarian 
John Wadham and others bemoan this proliferation of snoop 
technology."It could be used for any other purpose," he says. 
"And of course it could be abused." 

The trend has been slower coming to North America, but it 
appears about to take off. After initial experiments garnered 
widespread public approval, the city of Baltimore plans to have 
police cameras scanning 106 downtown intersections by the end 
of 1996. 

No one denies the obvious and dramatic short-term benefits 
of this early surveillance technology. But that is not the real issue. 
Over the long run, the sovereign folk of Baltimore and countless 
other communities will have to make the same choices as the 
inhabitants of mythical cities One and Two. Who will ultimately 
control the cameras? 


David Brin is a scientist and bestselling science fiction novelist. 
This story is excerpted from a nonfiction work-in-progress, The 
Transparent Society. 
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equal to those used by the military. They cost about the same as 
a videocamera. Military and civilian enhanced-vision technologies 
now move in lockstep, as they have in the computer field for 
years. 

What difference will this make in our lives? 

It means that darkness no longer offers even a promise of privacy. 

Nor does your garden wall.In late 1995, Admiral William A. 
Owens, vice chair of the Joint Chiefs of Staff, described a sensor 
system that he expected to be operational within about a year. It 
uses a pilotless drone, equipped with a TV camera and two-way 
video links, to provide airborne surveillance for soldiers in the 
field. Of course, camera drones in the $1 million range have been 
flying in the military for many years, allowing aerial reconnais- 
sance without risk to human pilots. The difference this time is the 
new system's low cost and simplicity. Instead of requiring a crew 
of dozens, it is controlled by one semiskilled soldier. The price per 
drone will be minimal, since each unit fits in the palm of the hand. 
Minuscule and nearly silent, such remote-piloted vehicles, or 
RPVs, can flit between trees and over fences to survey the zone 
near a rifle platoon, seeking potential threats. Owens expects 
them to be mass-produced in huge quantities, driving down unit 
prices. 

Can civilian models be far behind? So much for the supposed 
privacy enjoyed by sunbathers in their own backyards. 

Might we prevent this outcome by restricting such cameras 304 » 
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SPARClite WAS HERE. 


SPARClite puts high-speed digital imaging in the palm of your hand. 


You know what lens to select, and what 
format to use to get the most from your 


digital camera. But, have you ever considered 


which embedded processor is inside? 


M 


Look for Fujitsu's SPARClite —the revolutionary chip that’s delivering 
workstation performance to multimedia products from digital cameras like 


the Epson PhotoPC" to video conferencing tools and sound video boards. 

Fujitsu’s leading SPARClite processor has the same architecture as the 
chip that has been fueling high powered engineering workstations for 
years. Today, it is being used by imaging design professionals, like the 
EPSON design team, to drive the performance of their exciting new 
digital cameras. 

SPARClite delivers the quality, power and affordability EPSON needed 
to make their PhotoPC camera a success. The unparalleled combination 
of Epson’s ColorTrue™ technology and the SPARClite chip, created an 


affordable digital camera that processes superior quality color images. And 


produces Internet ready JPEG format graphics for 


powerful web pages and commanding presentations. 


co 
FUJITSU 


SPARClite 


Thereby, saving users time and money when 


outputting digital photographs. 

So, when you're looking for a digital camera or other multimedia 
devices that give you the performance of a workstation, without the 
price—do what professionals do, look for products with SPARClite 
inside. For more information, call Fujitsu at 1-800-866-8608 today or 


visit our website at www.fujitsumicro.com. 
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COMPUTERS, COMMUNICATIONS, MICROELECTRONICS 


Fujitsu Microelectronics, Inc., 3545 North First Street, San Jose, CA 95134. ©1996 Fujitsu Microelectronics, Inc. SPARClite is a trademark of SPARC International, Inc. exclusively licensed to Fujitsu Microelectronics, Inc. All trademarks or registered trademarks 
are the property of their respective holders. All SPARC trademarks are trademarks or registered trademarks of SPARC International, Inc. Products bearing SPARC trademarks are based upon an architecture developed by Sun Microsystems, Inc. 


Had a trari mational 
experience lately? 


Oracle’ intranet 
Oracle WebServer” is enabling companies 


Imation makes operations run like clockwork 


fU with Oracle WebServer. 
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Borne of 3M Innovation 
Imation’s intranet is an essential tool 
for collaborative product design, radically 
reducing product development time. 


++ 
+%+ 
% 


А spinoff from 3M Corporation, Imation 
is the industry leader in developing and Bb cane Tolmatian Online. 
manufacturing information processing JÎ 5 duy 16,1996, you can find our stock isted on the New York Stock Exchange under te symbol 
4 5 ў [ Press Releases | More about Imation ] 
products, such as data storage and imaging E 
lications. Wi 
App! catio Е With over 10,000 employees қан 
worldwide, Imation needed an intranet solution f5 Explore... 


that could keep up with its massive day-to-day informa- ШЕ eee ИЯ m ROS 


Borne of 3M Innovation 


tion needs. Their choice? Oracle WebServer. 


Р Е. he LS-120: Diskette of the Future 
“We intend to increasingly use our intranet as a tool for employees to collab- yia 
orate on common projects," says Imation's Dan Mallin. "This collaboration E , | 
{ 5 Tp м. жала 
reduces product development time, so our people can tackle other important ; 


issues - such as sales and marketing. 


"We've already integrated applications like finance, manufacturing, and 
order-management into our intranet. Now everyone in our company has Web 
access either through a kiosk or on their computer. Internal forms, order forms, health forms, 
they're all on our intranet. We don't even print our company phone directory anymore. And 
we're finding new uses for the technology every day." 


With Oracle WebServer, Imation has created a powerful, collaborative intranet. With dynamic 
HTML pages, Java applets, browser plug-ins, and images stored in Oracle7™, Imation's intranet is 
transforming its business operations. 
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sol utions wil transform your business operations. 


to harness the power of raw data, 


to fuel powerful, collaborative intranets. 
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The University of Melbourne Department of Architecture 
designs a brilliant new curriculum with Oracle 


P, 


The University of Melbourne's intranet gives architecture 
students access to images and lectures on everything 
from the Sydney Harbor Opera House to designs by Frank 
Lloyd Wright. 


Students at the University of Melbourne's Department of Architecture are building presentations 
directly on their intranet, thanks to Oracle WebServer. Now they have access to everything from the 
specifications of the Sydney Harbor Opera House to the designs of Frank Lloyd Wright. 


Lecturer Jonathan Finkelstein says, "Oracle's intranet solution has allowed us to digitally catalogue the 
images we use to teach. With Oracle WebServer we've created a relational database that can produce 
dynamic HTML pages. Lecturers browse the database and mark the buildings they want to discuss with students. 


"Before, our students spent their time finding books and viewing slides. Now every lecture is available on our intranet. 

Lecturers can include text, specifications and building locations. Our lecturers assign each lesson a URL, so students can 

refer to it anytime they want. Soon, our students and lecturers will 

FcutyiDigisiMeda Studol Computer Training | Guided Touri FecutyNews | Search Links be able to interact with architects from around the world, who will 

2 EN -—— lA рлар put their latest work on our intranet, giving us access to the most 
current thinking in the discipline." 
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| * 5 | compüter 
; research с training Oracle has been an information architect for almost twenty years, 
Pe. 2222 TES m || ж > | as the world's leading provider of databases to organizations. In 
1 IRSD f 
*:course'informatiom ^ s the future, when the Architecture department adopts new Web 
*- faculty infórmation— f 3 ЗА : i 
“enrolments -= i | applications, intranet tools or hardware, they'll be able to integrate 


Laci them seamlessley because of Oracle WebServers’ open architecture. 


21277 -70-961"26:27 2 Som prem And Oracle WebServer is Java-enabled. So it has complete portability 
and extensibility, in addition to being language and hardware- 


Е. Pea eo be independent. 
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For a free trial CD! call 1-800-633-0747 Ext. 10508 


shouldn't your Intranet 


transform the way you do business? 


) Managing information has been Oracle's core business for almost twenty years. 
А Oracle WebServer is part of an integrated stack of open servers, tools, 
applications and services. All of which enable businesses to develop and deploy 

dynamic, transaction-based applications, in an environment that's language, 

hardware, operating system and http server independent. Which means you 


can develop applications in the language best suited for your organization. 


Oracle WebServer is а solution that's scalable, manageable, and 

secure enough to reliably deliver massive amounts of data to thousands of con- 
current users. It allows companies, for the first time, to deploy true, business- 

critical Web applications that help streamline company operations, 


improve decision-making, and simplify enterprise-wide collaboration. 


Oracle WebServer. Have you transformed your business yet? | 


For a FREE trial CD of Oracle Webserver 
call 1-800-633-0747 Ext. 10508 o: Download a free trial at 


http://www.oracle.com/promotions/webserver/html/trial.html 
Enabling the Information Age” 


©1996 Oracle Corporation. Oracle is a registered trademark, and Oracle7, Oracle WebServer, and Enabling the Information Age are 
trademarks of Oracle Corporation. All rights reserved. All other company and product names are trademarks of their respective owners. 
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Crash Course 


uch fuss has been made 
M over the Sony PlaySta- 
tion "mascot": what character 
can give Sonic and Mario a 
run for the money? Sofia from 
Battle Arena Toshinden was an 
early contender. Much to my 
chagrin, she was phased out 
of the ad campaigns; it may 
have had something to do 
with her S/M gear. Now we 
have a whirling, mango-eating 
marsupial named Crash Bandi- 
coot. And Crash Bandicoot, 
the game, is a bona fide 
showstopper. 

Crash turns the tried-and- 
true platform/action genre 
into a 3-D, texture-mapped, 
polygon-a-go-go experience. 
It's the closest thing yet to 
a playable cartoon. As you 
hop down jungle paths and 
leapfrog ravines in the quest 
to rescue Crash; girlfriend 


A mascot with mojo. 
Tawna from the nasty vivi- 
sectionist Dr. Neo Cortex, the 
perspective changes angles 
to facilitate the best game- 
play. Even though Crash 
allows for 3-D movement, 

it is on tracks. But | never once 
wished | could break away 
and explore: while the scenery 
is gorgeous, the pace is so 
fast and the action so manic 
that | found myself grateful 
for the imposed travel plans. 
| was never a big fan of the 
old-school platform games — 
all the plodding and boink- 
ing along. Playing Crash was 
a whole new experience. 

| was leaping, spinning, and 
grinning like a madman. 

— Scott Taves 


Crash Bandicoot for Sony 
PlayStation: US$59.95. Sony: 
+1 (415) 655 8000, on the 
Web at www.sepc.sony.com 
/SCEA/index.html. 
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Morphing the Creation 


Е“ before you tear off the shrink-wrap, ScruTiny in the Great Round 
presents itself as a rather mysterious CD-ROM. The packaging says 
something about “interactive art,” which doesn't help much. Is it 

a Myst-like enchantment, a catalog of surrealist prints, an elaborate 
paintbox of tools? What are you supposed to do with the thing? And 
what the hell does *ScruTiny in the Great Round" mean anyway? 

The enigmas don't stop there. In their daring attempt to digitize the 
shadowy language of the soul, ScruTinys creative trio - visual artist 
Tennessee Rice Dixon, multimedia designer Jim Gasperini, and composer 
Charlie Morrow - draw the user into a resonating hall of images, a spec- 
tral dreambook whose animated pages are scrawled with eggs and urns, 
burning knights and floating sperm, ancient idols and liquid shadows. 
ScruTiny is nothing less than a four-dimensional alchemical collage. 

The disc is based on a series of 22 limited-edition books of collage 
art that Dixon created a few years ago, delicate palimpsests that recall 
medieval sketchbooks, surrealist cutups, and the curious boxes of 
Joseph Cornell. You wander through this forest of symbols at a pace 
that would certainly put fans of Street Fighter II to sleep. Sometimes 
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Melting figures eerily mutate to the rhythm of your breath. 


the stills, sounds, and minimovies you encounter *make sense"; other 
times they linger on the far side of mystery, seducing you into filling in 
the missing information with associative links from your imagination. 
But a story of sorts does gradually emerge: the archetypal cycle of cre- 
ation, within which the great binary forces of human life (masculine/ 
feminine, sun/moon, body/spirit) fuse, separate, and create new forms. 
Recitations from the Bhagavad Gita, the Song of Solomon, and the 
Tibetan Book of the Dead, though occasionally forced and singsongy, 
lend a literary weight to the images, while a few whimsical bits help 
leaven ScruTiny's generally heavy tone. 

Despite the whiff of preciousness and profundity that sometimes 
wafts through these living pages, ScruTiny shows how much depth lies 
in a medium generally (and rightly) chided for being superficial and 
dull. Moreover, in a marketplace dominated by the violent instincts of 
the id, ScruTiny offers a far richer and more nuanced avenue into the 
digital imagination, one that confronts the figures of the subconscious 
not by filling them full of lead but by drawing them into the golden 
half-light of archetypal art. - Erik Davis 


ScruTiny іп the Great Round CD-ROM for Mac and Windows: 05535. Calliope/Maxis: (800) 336 2947. 
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Hacking Harare 


'm leaving for Africa, where 

I'll be filing daily stories 
via email. Trouble is, | have 
enough trouble connecting 
from Burbank, California, let 
alone Bulawayo, Zimbabwe. 

For US$105, the Executive 
TeleKit is packed with gear 
for the laptopper on the go: 
alligator clips that connect 
to a phone jack, line tester, 
tone dialer, miniphone, tool 
set, and flashlight. 

Most valuable is the Tele- 
Tester, which lights up if 
you've got an analog connec- 
tion, removing the "Gee, 
| wonder if I'll find a line this 
time?" guesswork. TeleSpool 
and Pocket Phone win awards 
as the best accessories. The 
former spools phone cord 
from a compact case, which 
means no more typing from 


Phone hame kit. 


a hotel floor. The latter, a 
push-button phone, makes 
voicemail and calling-card 
transactions a piece of cake. 
TeleSpool, Pocket Phone, 
TeleTester, and three different 
jacks prove indispensable in 
one grueling modem session. 
The guides provide inval- 
uable tips, from how to tell 
your modem to ignore a 
foreign dial tone to which 
countries consider laptops 
a threat to national security. 
The kicker, however, has to 
be the compact carrying case 
that makes you feel like 
James Bond. — Todd Krieger 


Executive TeleKit: 055105. 
TeleAdapt Inc.: +1 (408) 
370 5105, email teleadapt 
@aol.com, on the Web at 
www. teleadapt.com/. 
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Russian Animation Comes Out of the Cold 


uring the early 1960s, the Soviet film industry began exporting 

some lively animated features, perhaps to counter the influence of 
that capitalist Uncle Walt. After languishing for years, the best of the 
bunch have been scooped up by Moore Video for the Classic Russian 
Animation series. 

Perhaps the best of this trio is the 1960 version of The Snow Queen. 
Although the Hans Christian Andersen tale gets lost in the telling 
(with diversions including a tubby prince, gabbing crows, and musical 
brigands), kids will love the superior, Disney-quality animation - par- 
ticularly the sexy Snow Queen and her ice palace. Grown-ups will rel- 
ish the witty voice characterizations dubbed by US cartoon regulars 
June Foray and Paul Frees and the campy live-action prolog starring 
an unctuous Art Linkletter. 

For a slice of old Russia, check out The Magic Horse. This charming 
and often thrilling story features a young boy whose wild bragging 


A slice of old Russia, slathered with sublime maidens and icy queens. 


lands him in crazy situations, only to be rescued by the celebrated 
equine of the title. The English-language soundtrack occasionally fol- 
lows a route separate from the action, but the animation is a marvel 
of creative splendor, especially sequences involving the capture of the 
dancing peacocks and the arrival of the sublime Maid of the Moon 
across a shimmering lake. How this piece fell into obscurity is a mystery. 

For Tex Avery-style craziness, Mr. Wonderbird more than fits the bill. 
Imagine a gregarious bird in a top hat, two lovers who emerge from 
a painting, police officers in bat costumes, a rueful polar bear, a singing 
gondolier, a blind hurdy-gurdy player, and a cheapo Gigantor-style 
robot chasing each other for 70 minutes. What Mr: Wonderbird lacks in 
coherence it more than makes up for in speed and surrealism, thanks 
in large part to Peter Ustinov's voicing of the wacky title character. 

Pity the Soviet politicians of the '60s weren't as fun as their animators 
- the Cold War could have been much more entertaining. - Phil Hall 


Classic Russian Animation video series: US$19.99 each. Moore Video: +1 (804) 745 9785. 


1996 


Shrink Rap 


"W his slender volume may look like a well-crafted 

1 paperback from an independent press, and so it 
is, but it is also a trapdoor of perception: a passage 
to a very, very tiny universe that may make you 
reconsider our own. 

The Eye of the Needle is a succinct and elegant 
record of Hagop Sandaldjian's microminiatures - 
portraits etched on rice kernels and sculptures made 
of dust, paint specks, and human hair assembled 
under a 125-power microscope - told through vivid 
photographs and introduced by art critic/semiolo- 
gist Ralph Rugoff in a biographical essay. 

Sandaldjian, first a concert violist, musical instruc- 
tor, and avid proponent of ergonomics, drew on the 
study of movement to excel at his microminiature 
craft. Because the pulse in his fingers could undo 
months of work, he taught himself to paint his crea- 
tions between heartbeats. Those who watched him 
labor found the movement of his hands imperceptible. 

His infinitesimal collection portrays larger-than- 


No goofing — mitey men in the eye of a needle. 


life figures - Donald Duck, Pope John Paul Il, and 
Napoleon - at a smaller-than-life scale. (A cross held 
by his figure of the pontiff is a cross-section of human 
hair roughly two blood cells wide.) 

Though included in shows here and there, San- 
daldjain remained in relative obscurity until 1990, 
when the Museum of Jurassic Technology in Culver 
City, California, prepared an exhibit of his greatest 
work. Sadly, the show opened a month after he 
passed away. 

A half dozen of his works rotate in a permanent 
installation at the museum, where they are no 
doubt all the more miraculous - nonexistent until 
you put your eye to a showcase viewfinder. But 
if you can't make the trip, The Eye of the Needle 
brings these tiny monuments within wondrously 
intimate distance. - Brad Wieners 


The Eye of the Needle: The Unique World of Microminiatures 
of Hagop Sandaldjian, with an essay by Ralph Rugoff: US$15. 
Museum of Jurassic Technology: +1 (310) 836 6131. 
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Spacesuits for 
Earth People 


I" in love. Black and white; 
soft yet strong. l'm making 
it sound like I've fallen for a 
springer spaniel. It's actually 
a pair of Vexed Generation 
trousers. And they're about 
the coolest thing l've ever 
been inside. 

My friend Aaron had a pair 
first, and of course | made 
the fatal mistake of trying 
them on. The polar-fleece 
waistband does up with two 
sets of velcro, so putting the 
trousers on and taking them 
off is as much fun (if not more) 
than wearing 'em. They are 
available in “performance 
fabrics" including padded 
denim, tonic (half wool, half 


Future fibers. 

silk), and knife-retardant bal- 
listic nylon. Leaving Aaron 
pantless, | immediately rushed 
out and got my own pair, in 
white parachute silk. 

They're washable, fire-retar- 
dant, waterproof, and imper- 
vious to everything from my 
cat Lucifer's claws to switch- 
blades. They're also nearly 
impossible to wrinkle. Vexed 
Generation outer garments 
also have a standard "respira- 
tory protection utility,” but | 
just didn't need another jacket. 

My new technological 
trousers are staying on. At 
least until | get a really good 
offer. — Liz Bailey 


Vexed Generation parachute 
silk trousers: US$85. Vexed 
Generation: +44 (171) 729 
5669. 


The Life of Brian 


Fe two decades, Brian Eno has been poised on the edge of pop cul- 
ture, making and producing innovative music, sculpting audio and 
visual landscapes, caring passionately about art. Eno’s A Year with 
Swollen Appendices traces 1995, a period that finds him overseeing 
projects with David Bowie, Jah Wobble, JAMES, and U2. With hubris 
and humility, the 425-page diary paints a complex portrait of the super- 
producer in his 47th year, a cranium tour of one of the most creative 
minds of our age. 

As you'd hope, Eno is a pleasure to spend time with. He delivers 
razor-sharp commentary - re: Jay Leno, Bowie's eyes, farting, the Okla- 
homa bombing, the traits of a good dominatrix - with devilish snarki- 
ness and brutal honesty. An accomplished chef, he cooks a mean risotto 
and knows his vintage Bordeaux. He's a dedicated family man, recount- 
ing lovingly detailed conversations with his charming wife and daugh- 
ters. And on any given day, he interacts with Bono, Bjórk, Princess Di, 
Luciano Pavarotti, Tricky, Laurie Anderson, and Paul Simon. 

Eno's appendices - essays, letters, short stories, annotated lectures, 
on ambient and generative music, pretension, artists' royalties, and 
other themes - make for some of the book's best reading. *Unthinkable 


“Tweedy egghead snail"? Think again. 


Futures” is provocatively twisted; “Clock Library” explores a fascinating 
proposal to pen pal Stewart Brand; “War Child” details his support of 
a nonprofit organization that helps Bosnian children. 

But Swollen Appendices isn’t a Lifestyles of the Rich and Famous seg- 
ment: bad news trickles in from Eastern Europe; travel schedules 
undermine various plans (missing a boat in Egypt provides a riveting 
story); maddening hours are wasted in the mind-numbing tedium of 
the recording studio. More often than pride, what shows in Eno is self- 
deprecation: he regularly wonders “what the fuck [he’s] doing.” Such 
lapses offer proof that despite public adoration, pop artists suffer spells 
of panicked self-doubt just like the rest of us. 

Early in the year, Eno writes, “Generally, my feeling is toward less: 
less shopping, less eating, less playing by rules and recipes. I favor more 
thinking on the feet, more improvising, more surprises, more laughs.” 
Perhaps to be Eno is to awaken daily with such expectations, to attempt 
to eclipse each performance with the next. And ГЇЇ wager that most 
readers would give their eyeteeth for a single day’s worth of his tribu- 
lations. - Colin Berry 


A Year with Swollen Appendices, by Brian Eno: US$16.95. Faber & Faber: +1 (617) 721 1427. 


Beg] 


My Love Is Burning 


f David Cronenberg ever made a straight sex film, 

it would probably look like Jacob Pander's The 
Operation. Simultaneously sinister and erotic, The 
Operation is less about its onscreen sex than about 
the idea of it. It's erotic in a way you've never seen 
before: an intimate exploration of bodies in motion 
and what the filmmakers call "radioactive sex." 

What's extraordinary about the setup and the sex- 
ual play of The Operation is that it's shot in infrared 
video. This is no ordinary medical procedure: a hos- 
pital gurney is wheeled into an operating theater 
by a staff in respirators and haz-maz suits looking 
more like they're ready to mop up a nerve gas leak 
than perform a routine surgery. Subtle rhythms slide 
underneath the soundtrack's low industrial drone 
as bodies literally pulse with heat, like erotically 
charged lava, or a wet dream about Terminator 2's 
liquid-metal robot. 

Shot in 48 hours on a minuscule budget, The Oper- 


Radioactive erotica. 


ation is a true collaboration between director and 
actors. Gina Velour, the sexy dominant surgeon, and 
Otto Wrek, the patient, know each other off camera, 
and so they are expressive and free with each oth- 
er's bodies. Velour also helped build the sets and 
worked on the storyboards with Pander. The video 
editing is artfully constructed by Pander and com- 
pany, dancing on that infinitely thin and shifting 
line between porn and art. 

The Operation is the kind of video that can rewire 
your neural net. Charged with a hardcore eroticism 
that makes ordinary porn seem tepid and boring, 
this film will leave you looking at your own and 
others' bodies differently. The Operation is where 
technology and flesh collide, and everyone goes 
home better for it. — Richard Kadrey 


The Operation: USS25. (You must send in a signed statement 
that you are over 21 to order this video.) 210 Productions: on 
the Web at www.teleport.com/~pander/operation.html. 
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Because this is the entertainment revolution. 

And it's happening on the Internet. With the world's first 
(and best) episodic web-shows like The Spot, EON-4 

and The Pyramid. Fresh, provocative entertainment is 


being created every day, and to get it, all you have to do 
is discover WWW.AMCY.COM. American Cybercast. 


The origin of Internet entertainment. 
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AT&T's new Theater 
Deployable Multimedia Communi- 
cations Service allows commanders 
to provide switched multimedia and 
LAN access in the battlefield. The 
system is based on ISDN running over 
ATM and includes support for multi- 
ple wireless technologies through its 
2.4-meter VSAT dish. Release: Winter. 
AT&T: +1 (202) 776 6852. 


Despite the initial ballooning of hype and the fallout when the bub- 
ble burst, Rocket Science Games Inc. has persevered, displacing its 
Siliwood connection for more traditional concerns - notably, quality 
gameplay. In conjunction with distributor SegaSoft, Rocket Science 
is releasing four promising titles — including The Space Bar, Rocket 
Jockey, and Obsidian — this Christmas season. 

Its centerpiece title, Obsidian (pictured top row), is a Myst offshoot 
in which the character, an environmental scientist named Lilah, 
must search through five worlds for her missing partner, Max. The 
pure qualities of this game type - exploring and solving puzzles - 
transcend its lack of novelty. 

More than 25 puzzles have been integrated into the roving story 
line that promises 40-plus hours of gameplay, complemented by 
an original score from Thomas Dolby. It's this attention to detail – 
beyond the lushly rendered environments - that we always expected 
from Rocket Science. 


Noted artist Toshio Iwai has 
ported his interactive music soft- 
ware, SimTunes, to CD-ROM with 
the help of Maxis Inc. Tiny bugs, pro- 
grammed to play particular instruments, 
wander onscreen, playing the note “blocks” x” 
you place in their paths. It’s a fascinating 

and complex game that is - dare І say - fun 

for kids and adults alike. Release: Winter. Maxis: 

+1 (510) 933 5630, www.maxis.com/. 


The man who 
changed the meaning of art and 
the mode of artistry is revealed 
in the pages of Duchamp: A Biog- 
raphy, by New Yorker columnist 
Calvin Tomkins. Tomkins credits 
Marcel Duchamp as the inspir- 
ation for conceptualism, pop - 
even video and multimedia art. 
While the mysteries and para- 
doxes of life and living abound, 
it's good to know Marcel - as well 
as you can. Release: Winter. Holt/ 
Macrae: (800) 488 5233. 


So you wanna be a rock star? 
Well, Garage Band may be able to help. 
This CD-ROM grills you on the basics 
and not-so-basics of the music biz and 
may even help you to fame. Release: 
Winter. L3 Interactive: +1 (310) 264 4188, 
www.learningcube.com/. 


JUST OUTTA BETA 


UK-based Core Design is pushing gameplay by integrat- 
ing features usually found in separate titles. The buzz over 
Tomb Raider (pictured bottom row) is loud, in anticipation of a rad- 
ically new experience blending traditional genres. 

Tomb Raider eliminates the first-person, Doom perspective, placing 
the character onscreen. As the gun-toting Lara Croft, you track the 
evil Jaqueline Natla through multiple zones in four different worlds. 
Every level is modeled on the fly, allowing Lara to roam where she 


yearning for a digital Bond fix 
can slake their thirsts with 
The Ultimate James Bond: An 
Interactive Dossier. 
The CD-ROM covers 
all the Bond flicks 
with plenty of multi- 
media minutiae 
thrown in to satisfy 
== your appetite. Release: Winter. 
MGM Interactive: (800) 646 4800, 
www.mgmua.com/. 


pleases through the 3-D environment while running, jumping, climb- 
ing, and generally blasting everything in sight. 

Porting past lessons to new, faster hardware systems, developers 
like Core are creating new gaming territory. Hopefully, the masses 
will snatch up Tomb Raider, solidifying the opportunity for others 
to push this gaming convergence further and offer a wider range 
of entertainment experiences to the world. - Tim Barkow 


Softbank Comdex 
Inc. hits the streets of Miami 
this month, wrapped in the cloth 
of Comdex/HispanoAmérica '96. 
Designed to cater to the needs 
of the burgeoning Latin Amer- 
ican market for things digital, 
this conference expects 25,000 
attendees in its first go-round. 
Release: December 4-6. Softbank 
Comdex: +1 (617) 433 1500, www 
.comdex.com/. 


Obsidian: December. Rocket Science: +1 (415) 442 5000, www.rocketsci.com/. 
Tomb Raiders: Winter. Eidos Interactive: +1 (415) 616 2022, www.eidosinteractive.com/. 
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Hardkiss 
Weekend 
Mixed Messages 
Yes 
Hardkiss Music 
ighty manipulator of prerecorded sounds, 
driver of the wheels of steel, a good club DJ is 
amphetamine, barbiturate, and social coordinator 
rolled into one. A roomful of open minds and rest- 
less bodies awaits his mercy, and his tasks — bring 
the crowd up, bring them down, outrage them, 
soothe them, above all keep them dancing - com- 
pose an underrated, modern musical art form. Gone 
are the days when DJs sought smooth, indiscernible 
transitions to their beats; the new style comprises 
eye- and ear-opening clashes of colossal beats and 
exotic sounds. 

Brothers Gavin, Robbie, and Scott Hardkiss are 
San Francisco's royal family of DJs, and Hardkiss 
Music is home to their recording projects (Hawke, 
Little Wing, God Within) and other global exploits. 
The collective drops its mind-altering mixes of 


psychedelic electrofunk on crowds from Australia 
to England and all points in between. 

Weekend, Mixed Messages, and Yes chronicle the 
triumvirate's keen skill at selection and combina- 
tion: Gavin's Weekend hits a strong stride early with 
an ethno-techno set featuring Leuroj, Drain, and 
Dissidenten, and moves on to a future funk groove 
that never relents. Robbie's Mixed Messages is a wild 
ride, a grab bag that reflects disparate sounds rang- 
ing from the raw house of Cajmere to Future Sound 
of London's sci-fi soundtracks. The best of this fine 
bunch, however, is Scott's Yes: the impeccable track 
list features rare classics from Colourbox and Elec- 
trotete, plus the killer Hardkiss single, "Acid Funk." 

Each disc leaves the listener with a vivid sense of 
the DJ's personality, a factor that separates the discs 
of great mixers from average ones. If you can't 
attend those underground clubs or warehouse par- 
ties, any Hardkiss disc is an authentic at-home sub- 
stitute: for the techno trainspotter, these three are 
the goods. - Scott Taves 
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Various Artists 

The Historical CD of Digital 
Sound Synthesis 
Wergo/Harmonia Mundi 
Thirteenth in a series of com- 
puter music releases from 
Wergo, this disc brings 
together pieces composed 
between 1957 and 1969. 
Compositions vary from 
simple melodies (Newman 
Guttman' "The Silver Scale") 
to demonstrations of the 
computer's ability to make 
music (Max V. Mathews's 
“Numerology”). More com- 
plex tracks explore both tonal 
and atonal works, juxtapos- 
ing pieces written by humans 
and early collaborations with 
machines. If you've wondered 
what digital synthesis was like 
before the DX7, DSS marks 

a weird lesson in history and 
science. — Peter L. Herb 


және WITH COMPUTERS 


THE HISTORICAL СО 
OF DIGITAL SOUNO SYNTHESS 


Harold Budd with 
Daniel Lentz and 
Jessica Karraker 
Walk into My Voice 

Materiali Sonori 

While at first glance it may 
seem unlikely, this marriage of 
beat poetry with the evanes- 
cent, ethereal soundscapes of 
West Coast ambient compo- 
sers is an unabashed success. 
Budd (perhaps best known for 
his collaborations with Brian 
Eno) and Karraker give appro- 
priately inward, empathetic, 
and often quite sensual read- 
ings of works by Ferlinghetti, 
McClure, Patchen, and others, 
yielding a synergistic whole 
that is ravishing and arresting 
- all without a hint of bebop. 
This one works because its 
artists are as committed to 
the poetry as they are to the 
music. — Dean Suzuki 


Grassy Knoll 

Positive 

Antilles/Verve 

Grassy Knoll's 1994 début was 
a fire-breathing, all-instrumen- 
tal synthesis of prog rock and 
free jazz, driven by hip-hug- 
ging hip hop beats and the 
relentless aura of conspiracy 
suggested by the group's 
moniker. More reflective than 
its predecessor, Positive retains 
certain sonic trademarks — 
primarily the band's ongoing 
reverence for Miles Davis's 
Bitches Brew, the original 
bridge between retro cool 
and white-hot progress. 
Leader Bob Green, a modest 
musician, is a veritable Merlin 
in the studio; on paper, his 
trio's genre-busting should 
collapse under its own 
weight. This ain't paper. 

— James Sullivan 


Justamente Tres 


Kill Rock Stars 
Choreographed chaos and 
delicate combat are oxy- 
morons that perfectly describe 
the music of Dos. Mike Watt 
and Kira Roessler both play 
bass guitar (and both starred, 
respectively, in seminal hard- 
core bands Minutemen and 
Black Flag), and Justamente 
Tres finds a flREHOSE tune, 

a couple of punk chestnuts, 
several instrumentals, and Bil- 
lie Holiday's classic "Willow 
Weep for Me" — all treated to 
the duo's sparse, rumbling 
bassivity. Roessler's jazzy lines 
wind bougainvillea-like ‘round 
Watt's fat, funky trunks; the 
result is something akin to 
modern ballet ... danced in 
mud-caked Doc Martens. 

— Colin Berry 
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Royal Crown Revue 
Mugzy' Move 

Warner 

The Royal Crowns dress in 
sharp 19405 pinstripe suits 
and sport a sizzling horn sec- 
tion that adds plenty of spice 
to updated takes on jump 
blues and jive. Their material 
combines classics like Willie 
Dixon's “I Love the Life | Live" 
with high-spirited originals 
like "Datin' with No Dough,” 
played with infectious good 
humor and chops to spare. 
The band blew down the 
house with the kickoff track, 
"Hey Pachuco," in The Mask, 
giving costars Jim Carrey and 
Cameron Diaz some swingin’ 
beats for their flyin' feets; 
here, the Royals' retro moves 
prove that even in his day, 
Granddad knew how to rock. 
- j. poet 


Buckethead 

Day of the Robot 

SubMeta 

There's every kind of echo box 
and effect known to man on 
this disc, the first solo effort 
by guitarist and Bill Laswell- 
cohort Buckethead. Day of the 
Robot is an eclectic mix of 
ambient sounds and textures 
that traverse a dozen moods. 
"Flying Guillotine" would 
make a perfect soundtrack for 
an airport chase scene, and 
"Destroyer" is a KISSed-off 
catastrophe whose explosion 
into metallica creates a show- 
case for the guitarist’s fast- 
fingered fret work. Live, the 
performer is an utter freak, 

a savant armed with a six- 
string Telecaster; Robot catches 
a lasting glimpse of Bucket- 
head's madness. Be afraid. 

— Joe Harrington 


Rob Brown Trio 

High Wire 

Soul Note 

Small group improvisation 
without the safety net of a 
piano or a guitar has a great 
legacy in jazz: John Coltrane, 
Sonny Rollins, and Gerry 
Mulligan are but a few who 
enjoyed the harmonic free- 
dom this type of ensemble 
offers the soloist. Relative 
newcomer Rob Brown is an 
exciting alto saxophonist 
whose polished tone and pas- 
sionate style gracefully encom- 
pass the rigors of both hard 
bop and avant-garde. Backed 
by an inventive duo of bass 
and drums, Brown accesses 
his every musical whim, soar- 
ing without inhibition over 
and above the rhythm sec- 
tion's cohesive foundation. 

— James Rozzi 


Various Artists 
Kulungu 

Ras Records 

Essential listening for anyone 
curious about the African 
musical and spiritual roots 
undergirding Jamaican reg- 
gae, this two-disc box is a lo-fi 
field recording of the How- 
ellites, the first Rastafarian 
community. These Rastas 
celebrate devotion to their 
leader, the late Leonard Perci- 
val Howell, through complex 
drumming, rousing choral 
singing, and "reasonings" – 
marijuana-influenced theolog- 
ical dialogs. The Howellites’ 
stirring rhythms reflect muta- 
tions from Central African 
drum patterns; vocal influ- 
ences range from African rit- 
ual chants to English hymns. 
The impact is heart-stopping. 
— Norman Weinstein 
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yho{we, just put,into cyberspace. 


Find out @ www.nortel.com 


It's internet. It's intranet. It's a whole new ballgame 


Who's Calling? 


think that it's my right to 
know who is calling before 


| bother to pick up the phone. 


But l've never liked the Caller 
ID contraptions sold at stores 
like RadioShack: too clunky, 
too inconvenient, and, with 
their two-line LCDs, too 
limited. 

Enter YoYo, a palm-sized 
device that connects to your 
phone and your ADB port. 
YoYo watches your phone line, 
listening for a ring and the 
associated Caller ID informa- 
tion, then displays it in a tiny 
pop-up window on your 
computer screen. 

Each time YoYo sees some- 
body new call, it will invite 
you to type in their name and 
company. You'll soon have 
a database of your most fre- 
quent callers. You can assign 


Yeah for YoYo! 


each their own sound, or use 
your Mac's Speech Manager 
to read names out loud. A 
custom feature blocks certain 
callers at certain times of the 
day. YoYo can even page you, 
great for when that special 
someone calls and you're 
away from the office. 

| once thought Caller ID 
was antiprivacy, but after 
using it for a while, I've come 
to rely on it. Considering the 
problems that phone com- 
pany yo-yos have had selling 
Caller ID in some communi- 
ties, they should be giving 
this product away for free. 
— Simson Garfinkel 


YoYo for Mac: US$149.99. 
(PC version available by 
end of 1997.) Big Island: 

+1 (408) 342 8300, email 
info@big-island.com, on the 
Web at www. big-island.com/. 
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Vacation at Ground Zero 


Us midsummer in southern Arizona, and I’m headed south on I-19 

toward Mexico. It’s 110 degrees in the shade, but I’m going someplace 
cool - not a movie theater, shopping mall, or even Biosphere II. m 
headed to a missile silo to see the last remaining Titan. 

I pull off the highway at Green Valley, 20 miles south of Tucson, 
40 miles north of the border. The only sign that there is a missile here, 
just a few hundred yards from the highway, is a fence, a small gift shop, 
and a few high-frequency antennas piercing the blue sky. The tour starts 
at 4 p.m. I take a seat in the briefing room alongside other visitors to 
the Titan Missile Museum and put on a hard hat. 

From 1963 until the last missile was dismantled in 1987, the Titan II 
was the big stick of the Cold War, standing on 24-hour alert, able to 
launch with a key-turn set in motion by a presidential order. 

Titan II was gradually replaced with a new generation of ICBMs, 
such as the Minuteman and the MX, which had multiple warheads. 
The megatonnage of the Titan II remains classified, but as our tour 
guide tells us gravely, it exceeded all bombs dropped during World 
War II, including Hiroshima and Nagasaki. 

The missile rests in a silo with 8-foot-thick walls of hardened con- 
crete. The topside motion sensors, which were once tripped by birds, 
are disabled. The 740-ton silo door is permanently left halfway open; 

a glass window covers the missile. This, we are told, is not for our 


“ХА imn ж” 


The big stick of the Cold War: all locked ир with по опе to blow. 


benefit but so that Russian satellites can peer in and see that the old 
Titan II is not armed or operational. 

We climb down steel steps and walk along a hall beneath suspended 
cables to the egg-shaped sarcophagus behind 5-ton steel blast doors. 
The walls are painted institutional cream; the control room chairs and 
controls are vintage '60s; the launch control electronics function today 
as they did then. The room is suspended from its hardened shell by 
massive shock absorbers designed to allow occupants to survive *all 
but a direct hit." 

We run through the countdown procedures. Two officers must agree 
to commence the launch, simultaneously turning keys out of arm's 
reach of one another. “Once the missile’s off,” says the guide, a retired 
US Air Force man himself, *you're alone with your God. We're not told 
where it's going - we wouldn't want to know.” 

Ten years ago his words would have crept into my consciousness, 
giving new realism to my nuclear nightmares. Today they seem part of 
a distant history that persists, incredibly, despite its obvious insanity. 

“I bet you couldn't build something like this today with all the envi- 
ronmental impact reports and such,” one visitor remarks sarcastically, 
videocamera dangling from his neck. 

Let's all hope this weekend warrior is right. - Michael Learmonth 


Titan Missile Museum in Green Valley, Arizona: admission USS6. Contact: +1 (602) 791 2929. 
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Inside Intel 


Е“ wonder what was going on at Intel during the 
great Pentium floating-point debacle of 1994? 
Andy Grove, president and CEO of Intel, gives us an 
idea in his book, Only the Paranoid Survive. When 
university researchers discovered a bug in the float- 
ing-point routines of Intel's new flagship Pentium 
processor, Intel tried to ignore it – until CNN sent 

a film crew to get the company’s official reaction. 

What was Grove thinking? Mostly he was trying to 
figure out why everyone was so mad. Intel employ- 
ees saw themselves as a bunch of hotshot engineers; 
they didn't think Joe Sixpack would blame Intel if he 
couldn't land his flight simulator without crashing. 

Grove uses incidents like this one to illustrate 
his main point about "strategic inflection points," 

a mouthful describing a really big change that has 
a profound effect on an industry, a company, or an 
individual career. 

These changes can drive you under or help you 
thrive. Grove talks about how to recognize or, even 
better, anticipate them. Some of his best tips tell 
how to run a big corporation where ideas and infor- 
mation can flow freely. His touchy-feely ideas about 


Paranoia may not destroy ya. 


management and employee empowerment, however, 
sometimes seem like a Dilbert cartoon seen through 
the looking glass. They make good sense, but are 
ripe for misinterpretive mangling as they descend 
through umpteen layers of middle management. 

Grove's at his best discussing events inside Intel, 
such as how low-cost Japanese suppliers forced 
Intel out of the memory business and squarely into 
microprocessors. With hindsight, this move looks 
obvious. It required, however, a gut-wrenching 
change in the Intel corporate culture. Grove has 
а пісе touch in describing the feel of a company he 
obviously loves. He recognizes that he's somewhat 
isolated at the top, but retains a good sense of 
humor and perspective. 

The silliest part of the book has Grove pondering 
whether or not the Internet is a Really Big Thing. 
He thinks it probably is but wants to wait and see. 
Wake up, Andy. Don't wait for a film crew to make up 
your mind this time. – Jeffrey Mann 


Only the Paranoid Survive: How to Exploit the Crisis Points That 
Challenge Every Company and Career, by Andrew S. Grove: 
US$27.50. Doubleday: +1 (516) 873 4561. 


Bad Hare Day 


& F hen Sony launched its 
© PlayStation system in 
1995, one of the initial games 
available for the unit was — 
like the vast majority of 
foreign films — praised by crit- 
ics and ignored by millions. 
Putting players in control of 
a cyborg rabbit, Jumping 
Flash! was one of the first 
truly three-dimensional 
videogames, allowing players 
to hop through six incredibly 
detailed worlds while collect- 
ing carrot-shaped energy 
pods and shooting cute-but- 
deadly bad guys. The fun was 
in the exploration, in simply 
soaking up the visual splen- 
dor and exploring a fully 
realized (if slightly claustro- 
phobic) virtual world. 

Jumping Flash! 2 picks up 
where the original left off. 
You're still the Six Million 
Dollar Hare, but the six worlds 


Stand back, wabbit. 


are completely new, much 
larger, and filled with even 
more detail. And instead of 
collecting carrots, you're 
amassing adorable alien 
critters called Muu-Muus. The 
straightforward gameplay has 
wisely been left untouched – 
all you do is jump, shoot, and 
enjoy the view. 

Jumping Flash! 2 is prob- 
ably doomed to the same 
lukewarm reception as its 
predecessor – Sony's throw- 
ing its ad dollars behind more 
conventional stuff. But players 
who pick up Jumping Flash! 2 
will find a wonderful experi- 
ence that combines bleeding- 
edge graphics with old-school 
gameplay. - Zach Meston 


Jumping Flash! 2 for Sony 
PlayStation: US$59.95. Sony 
Computer Entertainment 
America: (800) 345 7669, on 
the Web at www.sony.com/. 


READ ME On the bookshelves of the digerati 


JIM BIDZOS, the outspoken president of RSA Data Security Inc., is deter- 
mined to reform crypto export laws. 

The Crimes of Patriots, by Jonathan Kwitny. "It's a fascinating book about 
how the CIA funds its nonpublished activities. The story begins with 
the suicide of a banker in Australia and offers an incredible peek at the 
inner workings of covert operations. It was interesting to see how one 
could operate a bank that carried on activities it didn't want to be held 
accountable for. The more you know, the better." 

The Puzzle Palace, by James Bamford. "This is a perennial favorite: the 
first exposé of the NSA. A huge amount of the material for this book 
was classified information, but it was publicly available in a library in 
Pennsylvania. The information was sewn up after the book appeared, 
and though the NSA has opened up in recent years, there will never 
be another book like The Puzzle Palace. It's required reading at RSA." 
Orders to Kill, by William F. Pepper. "Pepper examines the assassination 
of Martin Luther King Jr. and makes the case that James Earl Ray was 
working with the FBI, that he wasn't a random racist. The story gives 
tremendous insights into King. My respect for him has gone up incredi- 
bly since reading this. So has my distrust of the government." 


IARA LEE is Korean by blood, Brazilian by birth, and New Yorker by choice. 
The experimental director's first full-length film is Synthetic Pleasures. 

A Field Guide to Germs, by Wayne Biddle. "It's a fascinating book about 
parasites, bacteria, and viruses. It's pretty wild. | can envision a film 


lara Lee 


Jim Bidzos The Dark Tangent 
solely composed of microscopic images set to an electronic sound- 
track. | love to use the real images in an abstract way, to manipulate 
material and give new life to older objects." 

Pihkal, A Chemical Love Story, by Anne and Alexander Shulgin. “| spent 
several months looking for this book about psychedelic biochemistry 
and sexual chemistry. The story chronicles two fearless psychonauts 
and their adventures ingesting various chemical compounds. Though 
it's a somewhat encyclopedic study of synthetic methods, it's also great 
fiction. I'm very interested in things that expand consciousness and 
enable you to see past the boundaries of the physical world." 


THE DARK TANGENT, aka Jeff Moss, organizes the annual hackers-in- 
Vegas event, Def Con, and runs a Web consulting business. 

Cheating at Cards, by Bryan Clough and Paul Mungo. "It's all about the 
history of automatic teller machines, banking cards, and electronic 
crime by the authors of Approaching Zero. It's a pretty bleak picture of 
the whole credit versus debit systems. They chronicle our technologi- 
cal follies and explain how the established protocols can't be changed 
because the system is so entrenched. You know, there's a 1-in-300 
chance that your PIN will work on someone else's account!" 

Games of State, by Tom Clancy. "I've read them all. Some are really bad, 
but some are really good - good pulp at least, good airplane reading. 
Clancy's books are all technological, but some scenes are hilarious — 
things happen that are possible, but the actual technology is not 
there yet. Like that Schwarzenegger movie Eraser in which they traced 
a pager. Every lowly drug dealer knows you can't trace a pager!" 
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Win a book a week for a yea 
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YOU HAD TO BE THERE. 
AND NOW, YOU CAN BE. 


Fon THOSE WHO MISSED HOLLY GOLE LIVE IN MONTREAL, 
WE'VE BROUGHT THE SHOW TO YOU, VIA AN ENHANCED EIGHT- 
SONG EP. LISTEN TO EXTRAORDINARY MUSIC, VIEW FOUR 
FULL-LENGTH PERFORMANCES, TAKE IN A 0 & A with HOLLY 
AND EXPERIENCE TWO ORIGINAL VIDEOS. YES, 
Іт HAPPENED ONE NIGHT, AND NOW YOU CAN BE THERE. 
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Web Agents 

As the search-engine market becomes more crowded, the credo "Build 
it and they will come" no longer holds true. So, increasingly, search 
engines are going to users. Posing as Web agents, services such as 
Excite Live! go out on the Web and fetch new information like a trusty 
golden retriever. Actually, the retriever metaphor may be a bit too 
accurate. Because most of what changes daily on the Web comes from 
newspaper Web sites, Web agents end up bringing back something 
that looks almost exactly like a daily newspaper - but a lot less conve- 
niently packaged. Meet the new media, same as the old media. 


3-D Interfaces 

For the last 20 years, computer researchers have shared a dream about 
the interface of the future. In that vision, the interface is graphical and 
three-dimensional, and users gracefully "fly through dataspace" (to use 

a phrase much favored in the late '70s). Now, thanks to graphics 
coprocessors and VRML, this fantasy is finally within reach. But instead 
of enabling flight, the technology is mainly being used to create virtual 
shopping malls. Who would have thought that cyberspace would end 
up looking so pedestrian? 


This Month's Hype Position Expected 
Overhyped Memes Level Last Month Lifetime 
Web Agents Ке] 0 3 months 
3-D Interfaces v Y 9 months 
Gigabit Ethernet W W 8 months 
Demise of AOL %% W 1 month 

Speech Recognition dy 0 4 months 


O- Embryonic meme Ý- Meme on the rise dy Mass-media meme (£= About to die from overexposure 


HYPE EST 


Gigabit Ethernet 

Here is a simple way to ensure that your next computer product suc- 
ceeds: give it the same name as one that's already successful. Look, 
for example, at C++. Although it's a horrible programming language, 
C++ was able to ride C's coattails to success. Today the same thing is 
happening with Gigabit Ethernet. Despite being radically different from 
what most people think of as Ethernet, its familiar name has allowed it 
to worm its way into every MIS manager's heart. 


Demise of AOL 

Someday, the history of cyberspace will be written as a chronicle of 
the predictions of AOL's demise. From claims that America Online 
would fail because it wasn't "open," to charges that it was inherently 
unreliable, the service has been the canary in the coal mine for all of 
cyberspace. Every problem that now afflicts the Internet has already 
hit AOL. That's why the continued success of the service's chat rooms 
should be seen not as proof of the sordidness of human nature, but as 
encouraging evidence that the Internet will triumph over censorship. 


Speech Recognition 

Perhaps it should come as no surprise that as the birthdate of Arthur C. 
Clarke's fictional HAL approaches, we're seeing a resurgence of interest 
in speech-recognition systems. Yet despite thousands of research-years 
devoted to clever techniques like hidden Markov modeling, general- 
purpose speech recognition remains tantalizingly out of reach. The 
biggest problem? According to one researcher, it's that most people 
don't know how to use a microphone. So, in a very 2001-like scenario, 
attention is turning to training humans rather than machines. 


- Steve G. Steinberg (hype-list@wired.com) 


Unchristian 
Coalition 


know blasphemy is bad 

and we'll be punished for 
it. Luckily, antisocial program- 
mer Robert Carr's hysterical 
and unrepentently sick free- 
ware programs aren't direct- 
ed at Old Nobodaddy per se 
but at His various fan clubs, 
especially the ones close to 
Carr in Boise, Idaho. 

МасЈеѕиѕ ProGold allows 
you to log on to an etheric 
hotline for a conversation 
with J. C. Himself — and the 
sumbitch does indeed keep 
up His end. I've gotten into 
flame wars with Him. 

Pretty Good Porno 3, in 
Carr's own words, “produces 
Penthouse-quality letters 
ranging in content from the 
merely obscene to the patent- 
ly absurd.” Pick one of nine 
story lines and add your own 
names, sex acts, and other 


Welcome to SinCity. 
incriminating information to 
produce professional-quality 
erotica. 

Straight to Hell lets you 
bat around enemies of your 
choice, steering their scream- 
ing heads through various 
circles of Hell. Victims include 
President Clinton, Mother 
Teresa, Bill Gates, and Pat 
Robertson. 

The games are Mac only, 
but the Web site is a real 
treat. It also leads to other 
wallowers in bad taste: The 
Jesse Helms Homo Love Page 
or The Second Comings fall 
catalog, anyone? 

- Rev. Ivan Stang 


Lamprey Systems soft- 
ware, by Robert Carr: email 
smurfboy@aol.com, or down- 
load the horror and shame 
at users.aol.com/lampreysys 
/index.html. 


Street Cred Contributors 
Liz Bailey is copyediting queen at Wired UK. 


Erik Davis is a freelance writer slaving away at Techgnosis, a book 
about myth, magic, and religion in the information age. 


Simson Garfinkel (simsong@mit.edu) is HotWired's technology 
columnist. 


Phil Hall is an okapi at the Bronx Zoo. 


Joe Harrington (runamok@bluesky.net) contributes to Raygun, huH, 
High Times, and Video Eyeball. He maintains the Runamok Web page 
at www.bluesky.net/runamok/. 


Peter Herb (plherbGaol.com) is an attorney in New York who writes 
and plays guitar when his kids are asleep. 


Richard Kadrey (kadrey@well.com) is the author of the Covert Culture 
Sourcebook and two novels: Metrophage and Kamikaze L'Amour. He 
has no qualifications for anything he does. 


Todd Krieger (tkrieg@sirius.com) would like to reach the letter r, 
though he's quite sure he'll never get past q. 


Jeffrey Mann (mannj@ibm.net) never understood long division and 
avoids anything requiring a floating decimal point. 


Zach Meston (vgzach@delphi.com) recently moved from his home 
of Hawaii to Southern California. He still plays videogames for a living, 
which makes people insanely jealous but no longer physically ill. 


j. poet (poebeat@aol.com) writes for RhythmMusic, Utne Reader, 
and many other fine publications. He is looking for a cheap, non- 
corporate online service. 


James Rozzi has moved to Atlanta in hopes of entering the next 
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AnthroCarts! 


AnthroCarts are so flexible. You have 
dozens of shapes and sizes to choose, 
plus over 50 accessories to configure 


And they have a Lifetime Warranty! 
Made of steel and high density particle 
board, these AnthroCarts are as tough as nails. 


See them all in our catalog, then 
call us direct to order. We'll ship to 
you the very next business day! 


Call for your 
free catalog: 


800-325-3841 


6:00 AM to 6:00 PM PST, M-F 


Anthro Corporation” 
Technology Furniture” 
10450 SW Manhasset Dr. 
Tualatin, OR 97062 


Umm Fax: 800-325-0045 
АМТН?О kr /www.anthro.com 


Since 1984. Prices from $299. For a lower cost line for the home, 
ask for our Compacta catalog. GSA contract. Available for OEM applications. 
Anthro, AnthroCart and Technology Furniture are registered trademarks of Anthro. 


net surf 


Edited by Kristin Spence 


The battle of the browsers continues, while just a bit lower on the 
fight card, in smaller print, is the struggle for search engine supremacy. 
Search engines are the Net's answer to world championship wrestling 
and its bare-chested brawlers. They go by names like AltaVista, Excite, 
Lycos, and Yahoo! 

Raising the clamor a few more decibels is the newest entrant from 
Infoseek Corporation. Named Infoseek Ultra, this search engine has 
been two years in the making and, says the company, beats the com- 
petition hands down. How good is the competition? That's another 
question (see “Seek and Ye Shall Find (Maybe)," Wired 4.05, page 108). 

You begin scratching your head when you link to the "check the 
facts!” anchor in the Infoseek Ultra tag line:"The best way to find 
what you want on the Net - check the facts!" There you find the head- 
line"Comparison of World Wide Web Search Engines." 

Heh-heh, heh-heh, uhhh, Butt-Head, isn't the Net different from the 
Web? Shut up, Beavis. Can't you see I'm, like, busy. 

Scrolling down the page you find this:"If you're looking for speed, 
size, accuracy, currency, and the full range of search operators, Info- 
seek Ultra is the one to use. Іп fact, Infoseek Ultra is so powerful that it 
can do such searches such [sic] as finding your name, even if you type 
it without a space between your first name and last name. No other 
search engine on the planet can do this." 


pre gine) 


No search engine works in real 
time. Instead, your query finds its 


way to a large library, or index, of Index 


ultra.infoseek.com/ 
infoseek 7227) 


Seek ) (Creer) 


survound the words with quotation marks 
Example : baseball Hall of Fame’ 


Um, | personally don’t know anyone who thinks that’s important. 

Further down the page you note Ultra's claimed "unique" features 
neatly arrayed in an HTML table.The trumpeted features are as fol- 
lows: a “real-time” index that automatically adds a newly cited URL 
to your bookmark list; automatic name recognition (translation: 
if you type “John Makulowich" with initial caps, the engine accepts it 
as a name); capability to search any word (that is, handles a phrase 
like"to be or not to be"); ability to find all word variants (that is, 
handles substrings. Unique? Not!); and speed, touted as the fastest 
response time (by what measure?). 

Continuing to blow its own horn, Ultra says it's found 80 million 
unique URLs and has indexed the full text of more than 50 million. 
You begin to wonder who writes this gushing ad copy as you start to 
look at the other search engines cited by Ultra. I hit Excite and found 
a banner ad that read “50 million Web pages + intelligent concept 
extraction = twice as powerful as Alta Vista [sic]." And then it hits me: 
Infoseek and Excite must be using the same ad agency. More evidence 
for my theory that the Internet is composed of only 50 users, each 
with a million .forward addresses. 

Ultimately, initiated searches with the different engines cited by 
Ultra using the term Kasensero, the village in Uganda that is suppos- 
edly the epicenter of HIV. The results? Ultra 1, AltaVista 0, Lycos 0, 
Excite 3, and Yahoo! 0. The scorecard never lies. – John Makulowich 
(john@trainer.com) 


sites via your chosen search engine. 
This index is updated periodically 
by “spiders,” which are digital bots 
that feed the index current informa- 
tion on sites that are available. 
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Since robots won't be strutting 
around autonomously anytime 
soon, John Canny and Eric Paulos 
have circumvented the walking- 
robot problem by making theirs 
float. Like tiny, indoor Goodyear 
blimps, these shiny mylar friends 
are featured at the Interfacing 


Whether you're a devout Emigre 
zealot or just a budding font 
freak, you'll find nirvana at blue 
dot's typoGRAPHIC site. Meant to 
illustrate the history, poetry, and 
sublime beauty of type, typo- 
GRAPHIC strives also to raise 
“relevant questions about how 
typography is treated in the digi- 
tal media, specifically online.” 
The site is truly beautiful to 


evolution 

the development of letterforms 
timeline 

a recent history of typography 
x anatomy = осма 

: the structure of letterforms 
ЕШ 
[a] Sor керу 
Den guest book 
= бее your mark 


studi 
popraphi studies 


os P 


Classical /Oldstyle 


illustrative, practical uses of 
Shockwave in the process: check 
out the "anatomy" area and 
actively compare the subtleties 
of various typefaces or explore 


EAM 
Transitional Modern 


or point sizes. The extensive time- 
line, tracing graphic history from 
Gutenberg to Adobe, is not to be 
missed. What could be better? 
Impeccable design melded with 


Reality site for tele-embodiment. behold and demonstrates some 
Radio signals connect the float- 
ing orbs to a local PC; a basic Inter- 
net connection renders the robots remotely controllable. With live audio 
and video from monitors carried by the telerobot (you'll need an AVI and 
an MPEG plug-in), a user in Tuscaloosa can pilot the robot around a conven- 
tion in Sarasota and perhaps have a conversation with a colleague about 
the beneficial effects of Dramamine. Even though the robots have seen 
limited-use IRL, the site explores such heady topics as the cultural impact 
of cultivating floating robot friends in true liberal-arts fashion (both at 
UC Berkeley, Paulos is a graduate student and Canny a computer science 
professor). You must sign up to schedule your pilot session at the site. 
vive.cs.berkeley.edu/blimp/ 


Welcome to the waterfront of 
Farai Chideya, 26-year-old CNN 
political commentator, author of 
Don't Believe the Hype: Fighting 
Cultural Misinformation about 
African-Americans and producer 
of Pop&Politics. This Web site-as- 
syndicated-column presents the 
young journo's highly opinion- 
ated essays, miscellaneous writ- 
ings, and dispatches, all of which 
razor in on everything from the 
Fugees to the 1996 presidential 
campaign. With charged prose 
and a graceful style, P&P fingers 
a pulse no one else dares take. 


ask farai D ТО 


www.popandpolitics.com/ 
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typographic education. 


the differences of type weights 


Everyone's got at least one great 
cab story. But not everyone's ridden 
in The Ultimate Taxi. This Aspen, 
Colorado-based traditional Checker cab is equipped with a laptop PC, 
wireless Internet connection, light show, dry ice, mirror ball,and compact 
MIDI recording studio.The site is lo-tech but hi-cheese: standard animation 
gimmicks propel a cab back and forth across your screen, and 3-D glasses 
are needed to best view content. An onboard Kodak digital camera allows 
passengers to have their picture taken and "beamed up to cyberspace" 
using GoGadget administration software created by Internet Direct – 
www.gosite.com/. According to cabbie Jon Barnes, it's the only software for 
"safe Web publishing while driving a car" (and you thought cell phones were 
dangerous). Just don't get out of the cab before you've checked out the 
online gallery of such celebrity fares as Ringo Starr, Jerry Seinfeld, and Clint 
Eastwood. Send live email to the cab – and don't forget to ask for a receipt. 


www.ultimatetaxi.com/ 


(Graphics ta Go 


Posturing pundits will continue to belittle the 
Web and bemoan its futility until they spot 
Gabriel's chariot in the sky. But what do they 
know? If you need a .gif to enliven an otherwise 
mundane Web site and you don't have Photo- 
shop, it’s the Web that'll answer your prayers. 
Proving his devotion to both the Web and 
Nextstep, which he claims is “an incredible devel- 
opment environment for doing user-interface 
design and high-fidelity graphics,” former NeXTer 
Keith Ohlfs has crafted Pixelsight, a Web site 
that's about as delicious as it gets. Pixelsight 


Intel 


The shadowy image of the quasi-android 
peers out from microchip eyes on a page sure 
to challenge the most fanatical surfers. Get 
out the checklist. You need the right browser 
(32-bit), processor (Pentium for the PC), and 
RAM (at least 16 Mbyte). Anxious to sample 
the whole buffet? Try the Multimedia and 
Internet Tool Kit at www-cs.intel.com/tools/help 
/index.htm. You'll find links to two Web brows- 
ers, five VRML browsers, two sound players, 


a document viewer, a fractal viewer, two video 
players, and a multimedia player (and a par- 
tridge in a pear tree). Casually tossed into the 
midst of all this is some awesome understate- 
ment by Intel:^We realize that all these new 
technologies can sometimes be confusing..." 
Hello?!! Someone should hold a contest to see 
if anybody actually uses this site - Intel engi- 
neers excluded, of course. On a positive note, 
the step-by-step instructions for installing 
each client merit praise. Give yourself a week- 
end for full implementation. 


Random Sound Byte o' the Month 
A Bowie song released first on the Net: 


www.davidbowie.com/ 
(You'll need MPEG, RealAudio capability, 
and Shockwave.) 


www.pixelsight.com/ 


allows you to build GIFs on the fly by answering 
a few questions and submitting them to the 
server. The results won't disappoint. 

Also on his site is a program that converts 
graphics to ASCII. Perfect for retrofying and low- 
resing any image, the ASCII-art converter is dan- 
gerously addictive. As Wired's guinea-pig surfer, 
I settled on an ASCII depiction of Elvis after losing 
a couple fun-filled hours to the thing. 

As the computing environment evolves, OSes 
become lightweight, and networks become 
smarter, network-aware applications like those 
found on Ohlfs's site will only continue to prove 
that our savior can be anyone with an idea and 
some code. 


www.intel.com/ 


им 
technology 


cool po 
software 


news updates 


Shockwave. 


Sound Player 
Multimedia & internet 
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СЕТ ОМ ТНЕ МЕТ. 


STAY FIVE FULL HOURS. 


PAY NOTHING EXTRA. 


THE SURF IS UP. 


THE PRICE IS DOWN. 


MCI 


One. 


MCI Опе. 
LIFE JUST GOT SIMPLER? 


1-800-777-5000 


http://www.mci.com 
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456 well themselves. But completely 
opposite incentives come into play with 
programs for the poor, which is why 
Peterson thinks the Feds should actually 
expand their role in sustaining the social 
safety net. Agree or disagree, it's an 
informed debate Washington desperately 
needs to have. 


Healing health care 
When Bill and Hillary Clinton were waging 
their doomed battle for health care reform, 
conservatives would often insist that the 
very premise for the plan was wrong: 
there was, they said, no “health care crisis 
in America. And, to the extent that the 
term “crisis” connotes the possibility of 
imminent collapse, that was true. Still, it's 
hard to argue that our health care system 
doesn't have gaping flaws. Consuming a 
stunning 15 percent of GDP, it’s more than 
twice as expensive (per person) as that 
of any other industrialized country, but it 
produces no better public health results - 
and manages to leave 40 million Ameri- 
cans uninsured in the bargain. 

Getting a grip on health care inflation 
is vital to the new economy. Taking care of 
the uninsured is a precondition to allevi- 
ating poverty - to making the new welfare- 
reform law work, in particular. The 
Clintons' plan was plainly not the way to 
do it. But they weren't wrong to try. Now 
it's time to learn from their mistakes and 
start trying again. 


» 


Getting real about the war 

on (some) drugs 

If Washington ever did have an honest 
conversation about federalism, it would 
immediately reveal one of the Big Lies of 
American politics: that Washington has 
much to do with fighting crime. 

Every election, this fiction consumes - 
i.e., squanders - a massive amount of 
airtime. This year, both Dole and Clinton 
talked about how brutal they've been to 
violent criminals and how many thugs 
they'd happily put to death in the future. 
But since presidents have authority only 
over the federal courts, and since more 
than 90 percent of violent crimes are 
prosecuted at the state level, the candi- 
dates’ braggadocio was pure hooey. Mean- 
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while, Clinton's persistent boast of putting 
100,000 cops on the street was both false 
(the actual figure was around a third of 
that) and, placed in the proper context, 
a bit pathetic. For as Adam Walinsky 
pointed out last year in an article in The 
Atlantic Monthly, restoring the cops-to- 
violent-crime ratio of the 1960s would 
require 5 million new boys and girls in blue. 
Fortunately, there is one area of crime- 
related policy over which the federal 
government exerts control: drugs. 
Unfortunately, drugs also happen to 
be the only topic in the campaign ranted 
about at greater length or 


Talking hard about race 
Last but not least, America's most stubborn 
and troubling social dilemma. Four years 
ago, Clinton's election held out some prom- 
ise of progress on this front. Having grown 
up in the segregated South, his instincts on 
race were finely honed, and he rarely put a 
foot wrong when he addressed the subject. 
In office, arguably his three best speeches 
were all on race: his famous address to a 
black church in Memphis in 1995, his 
“mend it, don't end it" speech on affirmative 
action in the summer of 1995, and his 
speech on the day of the Million Man March 
in October that same year. 


to less helpful effect than It isn't too much to But, apart from these three 
crime itself. The whole performances, Clinton was 
thing was appalling. Every expect the president surprisingly, disappointingly 


day in America's big cities, 
the continued demand for 
cocaine fuels a business 


to explain that, though 


quiet about the tensions and 
resentments between blacks 
and whites. 


that leads to routine drug prevention and "Typically, exhortations to 
slaughter. Yet neither Dole clamber into the bully pulpit 
nor Clinton fretted about treatment may sound and pronounce on this or 


that. What really worried 
them was the *dramatic" 
rise in drug use among 
teenagers, which turned 
out to be driven largely by 
an increase in marijuana 
use and which, in raw 
numbers, wasn't very dramatic anyway. 
No doubt, at this moment in history, it's 
asking a lot of a president to defy a politi- 
cal culture that treats speaking reasonably 
about the pros and cons of legalizing 
drugs as if it were on a par with speaking 
reasonably about the pros and cons of 
pedophilia. But it certainly isn't too much 
to expect - or, at least, to hope - that he 
might be courageous enough to talk forth- 
rightly about the fact that the drug prob- 
lem has far less to do with suburban teens 
smoking some grass (let alone with Pulp 
Fiction) than with the core group of adult 
drug addicts, mainly poor, whose custom 
spurs so much violence and mayhem. It 
isn't too much to expect that the president 
would be courageous enough, then, to 
propose a set of demand-side policies to 
deal with this problem, and to explain 
to voters that, though prevention and 
treatment may sound timid, they will do 
a great deal more to improve the situation 
than William Bennett's bromides have 
ever done. 


яго 


timid, they'll do more 
than William Bennett's 


bromides ever have. 


that ring pretty hollow; 
talk becomes a cheap and 
convenient substitute for 
action. But when it comes to 
race, talk is, in a way, pre- 
cisely the right prescription. 
For most of the period fol- 
lowing the Second World War, the federal 
government played a central role in ending 
formal discrimination against blacks and 
integrating our public space. Now, however, 
the ills afflicting race relations are far more 
ambiguous and far less amenable to pro- 
grammatic remedy. What's required today, 
above all, is a sustained national dialog on 
race; a dialog that, despite the ever dimin- 
ishing power of the office, the president is 
still better-placed than anyone to lead. 
Such a dialog needs to be impolitic in its 
candor. It needs to challenge whites to con- 
front their lingering racism - and to stop 
seeing blacks as a protected class that has 
somehow profited unfairly from efforts, 
such as affirmative action, to improve their 
lot. And it needs to challenge blacks to real- 
ize that racism is not the whole story. Such 
a dialog would be hard as hell. It would 
offer no immediate political payoff. But, in 
the end, it could serve as the first step 
toward a kind of tolerance and understand- 
ing without which the country will never 
live up to its highest ideals. m m m 
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Varsity Jacket 

Classic, roomy wool blend/ 
smooth leather sleeve jacket 
with our sharp, embroidered 
Street Cred logo on chest. 
Soft quilted interior for extra 
warmth and comfort. Wired 
logo embroidered discreetly 
below collar on back. 
Monogram option: we will 
embroider your name 

(or alias) on the inside pocket 
for an additional $10! 


Street Cred Sweatshirt 
Life is warmer, richer, fuller in 
our Street Cred sweatshirts, 
crewneck or hooded with 
handwarmer pocket styles. 
Black, 9096 cotton, with 
1096 poly for durability and 
to prevent shrinkage. Street 
Cred logo on front,"Wired" 
logo on left sleeve. 

Cool insulation. 


Messenger Bag 

Even real bike messengers 
would appreciate this bag. 
Durable, 1000 Denier Cordura 
exterior with our bold Wired 
logo embroidered (not just 
printed) on front. Adjustable 
nylon web straps, newly 
added outside pockets, and, 
to keep you out of danger, 
detachable reflectors. Rugged, 
waterproof interior lining 
with detachable divider to 
hold your laptop. 


Logo Hat (New) 
Tired: Sports or metal-band 


emblems festooning your head. 


Wired: OUR logo on your head! 
Luxurious, soft crown, 

brushed black cotton twill 

hat with "Get Wired!" 
embroidered on the back. 
Adjustable Fabric back with 
pewter buckle. 

One size fits all. 


Get Wired! 


Pullover Jacket 

The Great Protector against 
cold weather. Black 
Polartec™ 300 oversize 
pullover jacket with stand-up 
collar, long tail, and big slash 
zip pockets. The same 
zipper is used on life rafts 
and tents; no worries 

about coming undone in 

a blizzard. Wired logo 
embroidered on chest. 


Polo Shirt 

Turn heads on Casual Friday! 
Choose between our long 

or short sleeve 10096 black 
piqué cotton polo shirt with 
embroidered Street Cred logo 
on chest. Discreet black 

Wired logo on right sleeve 
(short sleeve style only). 


Logo T-shirt 

One logo says it all! 
Heavyweight, 10096 quality 
cotton tee, with your choice 
of long or short sleeves. 
Rocket Red Wired logo 

on front. 


Item Size Price 


Quantity Total 


Street Cred Varsity Jacket (please allow 6-8 weeks for delivery) 


Os OM Ок” Ox $250 x 
Embroidered name $10 x 
Pullover Jacket (oversized/baggy) 

OS ОМОТ OX $90 x 
Street Cred Sweat Shirt 
O Hooded with pocket OL OXL $30 
O Crew neck Ot OXk $25 
Polo Shirt 
O Short OL OXL $30 
O Long QU СХЕ $35 
Logo T-shirt 
O Short OM OL OXL $17 
O Long OL QXL $22 
Wired Messenger Bag 
O 14"x 8"x 11" $65 x 
Wired Logo Cap SI5 x 
New classic style with matching fabric adjustment strap 
(one size fits all) 

"Escape to/from Catatonia" S15) x 


A Video by Steve Speer (running time approximately 30 minutes) 


Key/Luggage Tag $7. ox 
Crafted from stainless steel (includes key ring and luggage chain) 
Subtotal 
California residents please add 8.5% sales tax 
Postage and handling - US 0555 
Postage - Canada US$7.50 
Postage - International US$15 
Total 
Credit Card Information 
O American Express O Visa © MasterCard 
O Discover O Diners Club 
Card number 5 жер Exp. date x 
Signature — 5524 Е E 
Name ЕА ъ=. 
Address frm ENS besos MA 
City, State, Zip тыя х 2 


Phone/e-mail 


Orders must include payment. Extra shipping costs must be included for Varsity Jackets. Products subject 
to availability and may change without notice. Please allow 2-3 weeks for delivery. All checks must be in 
US dollars and drawn on a US bank. Wired is not responsible for any duties or taxes imposed by countries 


other than the US during the delivery of international orders. 


Order online: http://www.wired.com/ware/ 


call: 800 SO WIRED 


fax: +1(415) 276 5200 


FedEx 


4240 plex built on the site of the derelict 
hangar where the company first got its 
start. Memphis is no longer the only hub 

in the FedEx system; during the mid-1980s 
the company abandoned the mainframe 
architecture of the hub-and-spoke system 
and evolved into a distributed network 

of freight-processing nodes. (FedEx now 
operates sorting facilities in Indianapolis, 
Newark, Anchorage, and Oakland, with over- 
seas facilities in the United Kingdom, Ger- 
many, France, and the Philippines.) Less 
than half of FedEx's daily shipping volume 
passes through Memphis these days, but 
even now the sprawling SuperHub remains 
the largest in the FedEx network. 

Each night at 11, FedEx air freighters 
begin descending from the Tennessee sky 
like jet-powered carrier pigeons homing in 
from all corners of the globe. The freighters 
return to earth in 90-second intervals, one 


after the other after the other, until more 
than 130 of the birds are spread out over 
475 acres of tarmac. By one in the morning 
they're all parked wingtip to wingtip - 
a shadowy flock of DC-10s, A-300s and 
A-310s, and 727s in idle repose with freight 
doors swung open, hollow decks glowing 
brightly. Headlighted luggage trains snake 
across the pavement at breakneck speeds, 
their paths crisscrossing in a dance of near 
misses. The cargo trains haul bedroom-sized 
containers between the planes and a 1.8 
million-square-foot sorting facility, where 
orange sodium lights shine down on a 
171-mile-long Rube Goldberg labyrinth of 
ramps, slides, barcode scanners, and high- 
speed conveyor belts. Roughly 1 million 
packages pass through the SuperHub sort- 
ing facility each night, supervised by an 
army of 8,900 anxious souls who shepherd 
each package into the container that goes 
to the plane that flies to the truck that drives 
to the van that takes it to the recipient. 
There's an eeriness to this nightly hive 
ritual at the SuperHub. With all the uni- 
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formed hustling amid floodlit darkness, 
the place takes on a clandestine edge, like 
the scene at some remote desert airstrip 
operated by a James Bond supervillain, or 
at Area 51 during a UFO recovery - so much 
hidden from sight, yet somehow taking 
place right under your nose. 

Not far from the SuperHub, FedEx's corpo- 
rate headquarters are equally well concealed. 
Stripped of the company logo in an effort to 
elude job seekers, a half dozen or so anony- 
mous office buildings scattered along the 
southern edge of Memphis International 
Airport house the FedEx management team. 
The decentralized arrangement effectively 
breaks FedEx's organizational chart into 
a distributed architecture - a few vice presi- 
dents here, a couple of project managers 
there - all held together by networks of 
email bits and human atoms that bounce 
between scattered corporate nodes 
throughout the workday. 

Behind one of these straitlaced corporate 
Behind the trucks citadels, a low-slung 
building squats buried 
under a vine-covered 
earthworks, shielded 
by walls of thick con- 
the world of infor- crete. Formally known 


2 as the Global Opera- 
mation technology tions Center, it serves 


and distributed s 
command facility for 


networks. the entire FedEx distri- 
bution and delivery system. Employees call 
it"the Bunker." 

The lighting in the Bunker is subdued, 
and a hushed intensity crackles through 
the climate-controlled air. On the walls, 
giant flat-panel projection screens display 
real-time weather maps of the continental 
United States, while workstations around 
the periphery stand equipped with banks 
of computer terminals and heavy black tele- 
phones. A team in the back of the room spe- 
cializes in domestic operations, and another 
behind it focuses on surface transportation. 
Up front is the international unit; a bevy of 
flight crew dispatchers are positioned off 
to the left, and there's a handful of meteo- 
rologists tucked off in a dark corner. 

"It's pretty quiet here now,” explains 
Bunker manager Pete Gwaltney."But come 
midnight, the place will be a whole lot busier. 
At peak periods, we operate in five-minute 
decision cycles." 

Gwaltney's job is to keep the FedEx distri- 
bution network running smoothly despite 
the inevitable grind of glitches and failures 


company rooted in 


as a subterranean 


that plague any complex mechanical sys- 
tem. But as һе nonchalantly puts it, “This 

company spends lots of money preparing 
for contingencies." 

To demonstrate the point, he explains 
how FedEx launches an empty jet freighter 
each night from Portland, Oregon, bound 
for Memphis. The jet tracks a course that 
brings it close to several FedEx terminal 
airports so that if one of the jets parked on 
the ground suffers a sudden mechanical 
failure, the empty freighter can swoop down 
and pick up the stricken plane's cargo. 

The image of that empty FedEx jet streak- 
ing through the night reminds me of the old 
“doomsday” bombers that were kept aloft 
and on alert during the Cold War."Jeez," 

I remark. “It’s like Strategic Air Command 
around here." Gwaltney smiles, as if the 
same thought crossed his mind a long, long 
time ago. "Actually," he says, "it's more like 
Strategic Freight Command." 

We walk over to the center of the room, 
where a large computer sits alone on a 
white table - a digital oracle perched on 
a Formica-topped altar. Positioned just 
behind the central command and control 
workstation where Gwaltney sysops FedEx's 
global network, the computer is part of an 
experimental weather forecasting system 
developed by MIT and the FAA. The image 
on the screen shows a local radar picture of 
the Memphis area crisscrossed with a series 
of red and green lines. Gwaltney stares at 
the kaleidoscopic jumble like a fortune- 
teller reading a crystal ball. Then he looks 
up, smirks confidently, and proclaims, 

“It’s gonna pour five minutes from now." 

And sure enough, a few minutes later 
I'm in the parking lot, getting into my car 
as the first giant raindrops splatter across 
the windshield. 

lobetrotting jet cargo planes may 

have earned FedEx a reputation 

for speed, but the company's 

information structure keeps it in 

motion. At the core of FedEx's 

central nervous system is a propri- 
etary online network called Cosmos that 
tracks the status of every package flowing 
through the FedEx distribution network - 
from the instant the shipment is ordered 
until the moment it is delivered. Processing 
more than 45 million transactions each day, 
the Cosmos network helps FedEx achieve a 
99 percent on-time delivery rate and allows 
the company to fine-tune its shipping sys- 
tem by amassing reams of information 


about who is sending what, where, 284» 
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It's a core tenet of FedEx gospel that the 
data about each shipment is just as valu- 
able as the shipment itself. With the success 
of Cosmos, FedEx has leveraged its talent 
for information management to spin off a 
subsidiary called FedEx Logistics, specializ- 
ing in managing inventory flows and world- 
wide distribution. For nonstore retailers or 
product suppliers, these services are 
a dream come true. Fashion retailer Laura 
Ashley, for example, signed a 10-year, $250 
million contract with FedEx to handle all 
aspects of the company's order-fulfillment 
and distribution operations. Not only does 
FedEx run all of Laura Ashley's warehouses 
- taking care of everything from inventory 
management to packing and shipping - 
but when mail-order customers call Laura 
Ashley's service numbers, they unknowingly 
speak to FedEx employees who cheerfully 
answer:"Laura Ashley - can we help you?" 

With so much to gain from turning paper- 
work into pixels - both in terms of cost 
reduction and information dominance - 
FedEx has spent more than a decade bring- 
ing its network right to its customers' front 
door ... and beyond. Since 1984, high-volume 
customers have been given free PowerShip 
systems - dedicated PCs that directly con- 
nect with the Cosmos network - which 
"automate" the shipping process by making 
sure the information about each shipment 
is digitized from the moment a shipping 
order is placed. A few years later, in an 
effort to get out of the mail room and onto 
the desktop, FedEx began giving away dial- 
up software called FedEx Ship that trans- 
forms any modem-equipped Macintosh or 
Wintel computer into a part-time Cosmos 
terminal that can process shipping orders, 
arrange for courier pickups, track packages, 
and create laser-printed air bills. Now, with 
nearly 100,000 PowerShip systems installed 
and 440,000 customers using FedEx Ship 
software, 60 percent of all FedEx shipping 
transactions are placed electronically, 
through automated shipping systems. But 
figuring out a way to integrate that remain- 
ing 40 percent into the network is a prob- 
lem that has nagged the company's online 
evangelists for years. 

And then - as luck would have it - along 
came the World Wide Web. 

"The Internet answered a lot of our pray- 
ers," admits FedEx's Michael Janes."Ultimate- 
ly, we don't care if it's your network or ours. 
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We just want the network to be everywhere." 
Janes, vice president of electronic com- 
merce and logistics marketing, is charged 
with the task of selling the world on the 
idea that FedEx will be a major player in 
Internet commerce. And judging by the way 
he's practically jumping across the confer- 
ence table to tell me about his plans, it's 


clear he's fired up about the assignment. 

"The Web advertising paradigm is like 
pounding nails with a screwdriver," he says. 
“Most of the stuff on the Web is useless 
brochureware. You're scrolling through an 
online catalog, and at the end you find 
yourself staring at a toll-free phone number 
instead of an order-placement window. 
Around here, we call that commerce inter- 
ruptus.’” He cracks a wry smile while the 
joke sinks in. 

“If a customer has to go offline to com- 
plete a transaction, then you're not going to 
make the sale. Cheap, one-to-one marketing 
is what the Web is all about. The next level 
is to make online commerce get real. Our 
experience with our proprietary network is 
directly applicable to the public at large. We 
want the Web to be a primary interface for 
working with FedEx. We want to be the com- 
pany that makes people feel comfortable 
doing commerce on the Net." 

Thus far, FedEx has been using its now- 
famous Web site to field test this game 
plan. Since it was rolled out in late 1994, 
www.fedex.com has been a darling of online 
content critics simply because it is “a Web 
site that actually does something." That 
might seem like a modest claim to fame, but 
these days, it's no small accomplishment. At 
the FedEx site, compulsive cybernauts track 
the status of their FedEx packages in real 
time without picking up the phone or tying 
up an expensive customer service operator 
who would otherwise have to provide the 
same information. 

But the nifty package tracking is really 
only a curtain-raiser – "the mule of our tech- 
nology base," as one manager described it. 
By keeping close tabs on how customers use 


its Web site, FedEx has diligently collected 
and analyzed heaps of customer feedback 
and usage data to understand how Internet 
users conduct transactions on the Web. 
With that information in hand, the company 
this summer added a new function to its 
site that makes it possible to order a FedEx 
shipment from the Web. It's a real world 


While the FedEx example of Internet 


commerce in action, 
workforce has but even more impor- 


tant, it essentially com- 
pletes the transfor- 
mation of any Internet- 
connected computer 
into a seamless exten- 


mushroomed to 
124,000, it main- 


tains a reputation 


for innovation sion of the Cosmos 
09 network. Whether this 
and flexibility. means that FedEx is 


absorbing the Net or being absorbed by it 
is a question that's open for interpretation. 
But the folks at FedEx don't really care one 
way or another. From their point of view, the 
bottom line is simple: You have been assimi- 
lated. Everything is proceeding according 
to plan. 
n the third floor of one of FedEx's 
unmarked office buildings, just 
past a befuddling maze of burlap 
cubicles, Fred Smith works from 
an unassuming office decorated 
with a dozen or so model jet 
planes arrayed on dark wood bookshelves. 
Straight-talking, energetic, and intensely 
competitive, at age 53 he remains FedEx's 
foremost strategic visionary. With more 
than 124,000 employees worldwide, his 
company is long past its entrepreneurial 
phase. Yet Smith remains a hands-on man- 
ager, and now, more than a quarter-century 
after he wrote the Yale paper that got 
everything started, the last pieces of his 
information gambit are starting to fall into 
place. 

"The way to substitute information for 
mass is to make a distribution system that's 
as good as a warehouse," Smith says with a 
slight Memphis drawl."If you think about it, 
a warehouse is nothing more than a place 
to put something so you know you've got it. 
Well, | figured if we could provide the same 
degree of assurance to people, electronical- 
ly, that their stuff is ‘in the FedEx warehouse’ 
- be it on one of our 500-mph planes or a 
50-mph truck - then they would no longer 
need to have it in a warehouse." 

Smith is warming up."Over the past twenty- 
something years, apart from the medical 


revolution and the microprocessor 286» 
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4284 revolution, the most significant thing 
to happen to the world has been the ability 
to take mass out of production," he says. 
"The inventory-to-sales ratio of the whole 
industrial world has dropped like a stone 
during the last two decades." 

And where does the Internet fit in? 

Smith lights up:"The Internet is going to 
accelerate the process. The Internet is going 
to make it very difficult for anybody in a 
middleman position to stay in business. 
| cannot imagine how you can sustain апу 


kind of a price premium when you'll be able 
to send an intelligent agent out to go price 
shopping from Bombay to Boston. The same 
type of effect that Wal-Mart had in the retail- 
ing sector - that's what the Internet is going 
to do to every business. 

"We're on the fulfillment end of all that. 
All we have to do is execute very well and 
make sure the government stays out of the 
way. Advanced communications are going 
to create the market. We'll facilitate what 
the technology permits. When the telegraph 
came along there was a corresponding 
development of the rail system. The tele- 
graph created the connections and the rail- 
road allowed fulfillment. Well, today the 
Internet creates the connections, and we 
provide the fulfillment." 

Smith's analogy is pretty neat, but it 
leaves a lot to the imagination. To see how 
he is connecting the dots these days, you 
have to head 1,500 miles southeast of Mem- 
phis, to Tempe, Arizona, where a computer 
equipment direct marketer called Insight 
Direct Inc. operates a warehouse in an indus- 
trial neighborhood not far from Arizona 
State University. 

At Insight, FedEx is beta-testing its new 
secret weapon - a back-end electronic com- 
merce software package for the Web called 
BusinessLink. If FedEx's master plan is to 
play Invasion of the Body Snatchers with the 
Internet, then BusinessLink will be the seed- 
pod. Designed to integrate every component 
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of the e-commerce transactional chain into 

a unified network environment - from order 
placement to billing and invoicing to inven- 
tory management to final delivery of stuff 
right to your doorstep - FedEx wants to posi- 
tion BusinessLink as a logistics tool that 
allows nonstore retailers to sell on the Web 
with lower costs, greater product variety, 
and better customer service. 

All this makes Insight an ideal FedEx 
guinea pig. Launched in 1988 with a $2,000 
credit card advance and an ad in a computer 
trade magazine, Insight Direct is a FedEx- 
style entrepreneurial success story, having 


Through its early grown to $342 million 
in 1996 sales by direct- 
embrace of new marketing computer 
parts and peripherals 
technology, FedEx at bargain-basement 
is poised to take prices. The discount 
formula worked great 
full advantage of for a while, but as PCs 


have become more of 
a commodity, Insight's 
net commerce. competition has grown 
fierce. These days, everyone from Radio- 
Shack to CompUSA is jumping on the direct 
marketing bandwagon, and profit margins 
are brutally slim. To stay afloat, Insight 
expanded its product offerings, moved into 
catalog sales, and began targeting cash-rich 
business-to-business customers. Carrying 
lots of products is a great way to stand 

out, but it can entail fearsome risk. In the 
six-months-is-a-lifetime world of informa- 
tion technology, you're screwed if you get 
stuck with a warehouse full of expensive, 
unwanted inventory. 

Enter precision logistics. For companies 
like Insight, the way to offer lots of product 
variety while avoiding the inventory ball and 
chain is by "drop-shipping" products direct 
from the manufacturer to the consumer - 
therein bypassing Insight's warehouse 
entirely. In the jargon of the business, such 
logistical hocus-pocus is called "virtual ware- 
housing," and basically, it's a practical mani- 
festation of Fred Smith's cherished notion of 
"substituting information for mass." Nowa- 
days, Insight drop-ships whenever possible, 
integrating its order processing, labeling, 
and package tracking systems with FedEx's 
data network - which in turn connects both 
to Insight's customers and its suppliers - so 
that roughly 35 percent of the company's 
orders are drop-shipped. Meanwhile, as a 
test pilot for FedEx's BusinessLink software, 
Insight is automating this whole process by 
transporting it to the final frontier of direct 


the boom in Inter- 


as 


marketing - the World Wide Web. 

“Most of our customers are technical 
people, so they already know you can do 
secure transactions on the Web,” says Denny 
Chittick, Insight’s 28-year-old vice president 
of information systems. “But the coolest 
thing about the FedEx system is that the 
whole process is transparent to the cus- 
tomer. They place an order at our Web site, 
it gets transferred to our vendor, then FedEx 
ships the product. A lot of the time, we never 
touch the actual product.” 

Chittick breathes in deeply. 

“All we do is sit back and collect the money.” 
hat's it. That's FedEx’s übervision of 
the future - a digital marketplace of 
cyberspace superstores, operated 
by managers who need only worry 
about marketing, customer service, 
and counting the cash as it rolls in. 

FedEx promises to make all the pieces fit 
together and do all the heavy lifting in terms 
of invoicing, inventory management, order 
fulfillment, and, of course, product shipping. 
The payoff will come by pumping more 
packages though FedEx’s global freight 
network and by skimming a few percentage 
points off the value of each transaction - in 
exchange, of course, for providing the soft- 
ware and systems integration that makes it 
all happen. 

Allin all, it’s a pretty subtle plan, but 
FedEx is facing some high-profile competi- 
tion from companies with different ideas 
about how to carve up the Internet commerce 
pie. Actra Business Systems, for example, 

a newly formed joint venture between Net- 
scape and GE Information Services, also 
hopes to win the race to become the bed- 
rock platform for Internet commerce trans- 
actions. Targeted at business-to-business 
customers, Actra is planning to transform 
the Internet into a gateway for transactions 
using electronic document interchange (EDI), 
a common e-commerce protocol used by 
banks and businesses. Actra then plans to 
use EDI links to integrate order entry, billing, 
and inventory management systems into the 
distribution network. If all this sounds very 
similar to FedEx’s strategy, it is. 

But then again, Actra doesn’t have its own 
fleet of planes, trucks, and couriers. Sabina 
Norton, a logistics specialist at McKinsey and 
Company, thinks this could prove to be 
either an advantage or a liability. “FedEx 
already has the assets in place to make it all 
happen," Norton says."Somehow, Actra will 
have to acquire a freight capability. That 
might give them more flexibility to 288» 
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4286 offer a wider range of services, but 
it may also mean that the level of system 
integration won't be as close. FedEx also has 
great name cachet. In consumer markets, 
that will probably count for a lot, given 
how much people worry about electronic 
security." 

Actra may not have FedEx's cargo-hauling 
capacity or its phenomenal name recogni- 


"We didn't believe customers really 


wanted to do package tracking," says 
a UPS exec. Now he's spending billions 
to catch up with FedEx in technology. 


tion, but FedEx's most obvious competitor, 
UPS, does. While DHL and Airborne have 
been slow to establish a major preserve in 
cyberspace, UPS is coming on strong. And 
with 147,000 brown trucks roaming the 
planet, UPS's fleet is even more ubiquitous 
than FedEx's, and it's been around a hell of a 
lot longer. Since the company's founding in 
1907, UPS has spent much of this century 
building a rock-solid reputation as a reliable 
- if somewhat staid - package delivery stal- 
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wart. But when FedEx came along, UPS was 
forced to undergo a dramatic transform- 
ation. Since entering the overnight delivery 
business in 1985, UPS has fought head-to- 
head with FedEx, wielding a similar arsenal 
of jet airplanes and network-linked informa- 
tion technology. And while FedEx retains a 
commanding 59 percent of the overnight 
delivery market for letters and envelopes 
that weigh 2 pounds or less, FedEx and UPS 
are locked in a market-share battle for over- 
night delivery of packages that weigh 3 to 
70 pounds. These days, it takes more than 
speed to stand out in the crowd. Price and 
flexibility matter, too. Thus, FedEx and UPS 
now find themselves in the position of 
poaching each other's traditional domains - 
with FedEx offering a range of guaranteed 
delivery options at a variety of price points, 
from "FedEx Priority Overnight" to "FedEx 
2 Day Economy,” while UPS has gone so far 
as to acquire SonicAir, an Arizona-based 
shipper that specializes in same-day parcel 
deliveries (when overnight just isn't fast 
enough), typically for $159 a pop. 
Simultaneously, UPS has also been build- 
ing its digital infrastructure - a process that 
didn't really get under way until the late 
1980s. The reason for the late start in the 
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information game, explains Frank Erbrick, 
senior vice president and chief information 
officer, is that it took a long time for UPS to 
realize that the rules of the package deliv- 
ery game were changing - largely as a result 
of competition from Federal Express. 

“UPS was making a ton of money,” Erbrick 
recalls."We're still making a ton of money, 
thank God, but in the 1980s some people 
started saying that there's more to deliver- 
ing packages than moving a truck at 50 mph 
down the highway or flying an airplane at 
500 mph across the sky. At first we didn't 
believe that. We didn't believe that our cus- 
tomers really wanted to be able to do pack- 
age tracking. We thought, Why the hell do 
they want to do that, when 99 percent of our 
packages arrive on time? We thought the 
best way to run this business was to have a 
monumentally efficient operation." 

Efficiency, in UPS's case, meant washing 
each of the company's brown delivery trucks 
nightly to preserve its life span and training 
couriers to board their trucks left foot first 
to keep physical motions to an absolute 
minimum. Such meticulousness kept opera- 
tional costs down, but it did nothing to 
address the day-to-day requirements of 
UPS customers who needed tracking 290» 
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4288 information, automated shipping 
systems, and the ability to redirect pack- 
ages en route to their destinations. 

“The industry changed, and we had to 
make a huge transition," Erbrick says." Well, 
when you're a company with 50,000 drivers, 
100,000 vehicles, a few hundred airplanes, 
and, most of all, a corporate culture that 
says efficiency is measured in time-motion 
units, you're not received very well when 
you say you want to spend a couple of mil- 
lion dollars on computers. UPS had become 
successful by being better than anyone else 
at keeping costs low. Fortunately we real- 
ized that the old strategy wasn't going to 
work. That's when we began our technologi- 
cal evolution by taking control of the infor- 
mation all along the line." 

These days Erbrick commands a billion- 
dollar technology budget and boasts that 
UPS's late start allowed the company to 
create a state-of-the-art information net- 
work using the latest cutting-edge technol- 
ogy. And much like FedEx's Fred Smith, he's 
convinced that his company's future lies in 
суђбегѕрасе. “1 want to manage our custom- 
ers' material from the point of its creation 
to the point of its utilization," Erbrick pro- 
claims."That's what logistics is all about. 
The Holy Grail of this business is to manage 
the virtual inventory. That's the goal, and 
the company that can do that first is going 
to be the one that prevails. The Internet, the 
intranet - these are the vehicles of connec- 
tivity that will make it happen. We're in the 
best position to put it all together." 

Perhaps, but as UPS is busy trying to 
transform its corporate culture, FedEx has 
hit the ground гиппіпд. “Тһе fundamental 
difference between UPS and FedEx," says 
Gregory Smith from the Colograph Group 
Inc. in Atlanta, “is that UPS is a trucking 
company that's in the process of becoming 
an airline, while FedEx is an airline that's 
becoming more like a trucking company. 
They're moving rapidly from opposite direc- 
tions toward each other. Nobody beats UPS 
on the ground, and the company remains 
profitable by keeping costs down. But FedEx 
is a stepchild of deregulation. It's more nim- 
ble, and it does a great job of keeping a 
finger on the pulse of the marketplace." 

Out on the streets, the refrain is similar. 
On a sunny day in San Francisco, | ask a UPS 
driver unloading packages from the back 
of his van to tell me how the two shipping 
rivals stack up."UPS and FedEx are both 


Bern 


great companies," he says diplomatically, 
resting his elbows on a battered hand truck. 
“We're top dog on the ground, but they rule 
the air. We both take customer service very 
seriously. But a lot of the time, l've noticed 
that FedEx is coming up with new ideas 
first. At our management meetings, the man- 
agers spend a lot of time sitting around and 
talking about whatever FedEx is doing now." 

He pauses for a moment to lift a black- 
and-white Gateway 2000 box onto his hand 
truck. “Sometimes І wish that we were the 
ones introducing new ideas. Otherwise, it's 
going to get a lot harder for us to compete 
down the road." 

t's the end of the working day, and 
Diane Gotelli and | are nursing a pitcher 
of beer at the Elko Station Deli, a dusty 
strip-mall roadhouse around the corner 
from the local FedEx station in Sunny- 
vale, California. Gotelli has been a FedEx 
courier driver for about 10 years, and 
together we spent the day riding around in 
her step-body delivery van, driving through 
Sunnyvale's cookie-cutter subdivisions, 
dropping off and picking up packages, and 
cheerfully talking about life, work, and the 
proper relationship between the two. 

The circuit took us to Symantec Corpora- 
tion's world headquarters, a Mervyn's cloth- 
ing store, a branch of Sumitomo Bank 
Capital Markets, the Castagnolo Dental Lab, 
and a tiny start-up called LeeTech Software. 
We ate at Boston Market, then visited 
Bollinger Travel Service, Charles Schwab, the 
Strong Trading Company, the ranch-style 
homes of a few middle-aged telecommuters, 
and so on - a healthy cross section of the 
Silicon Valley economic landscape, where 
technology rules, the service sector thrives, 
and time is always of the essence. 

But now it's quitting time, our pitcher is 
almost finished, and buckets of rain have 
started to fall from the dark clouds hover- 
ing in the Santa Clara sky. І ask Gotelli what 
it's all about - the constant running around, 
the craving for instant gratification, and 
America's wholehearted embrace of an 
overnight delivery service that has made 
Federal Express one of the greatest corpo- 
rate success stories in recent history. 

Gotelli pauses to admit she's never really 
considered the question before. Then she 
smiles - as if all of a sudden, it starts to 
make sense.“Well, | think people just put 
things off as long as possible," she says, 
drinking down her last gulp of beer. “It’s 
human nature to procrastinate, and FedEx 
is great at serving that need."m m m 


4249 first girlfriend, when he was 28 years 
old. Renate Valencia was an administrator at 
Columbia's computer science department 
when she started seeing Massalin."l like big, 
strong women,” says Massalin."l adore how 
physically they can be so much better than 
me."When Valencia first touched him, she 
says,"he jumped about 20 feet. He wasn't 
used to affection, or, for that matter, much 
human contact." 

While he found human love, Massalin also 
began his obsession with koalas both real 
and stuffed."Koalas are so warm, cuddly, and 
affectionate,” he says.”| own many stuffed 
koalas now. | rescue them from street ven- 
dors. І give them to friends. Sometimes 
| sleep with my koala bears. Mostly in the 
winter. You know, toys were considered frills 
in our house.” 

By the time Massalin received his doctor- 
ate in computer science in 1992, the buzz 
around Synthesis had already made him 


gentsia. The challenge of developing new 
stuff excited Massalin; he went out to Sunny- 
vale and liked the atmosphere. Moussouris 
further promised a “signing bonus piggy- 
back ride.” 

How could he resist? 


A dream deferred 

For the last four years, Massalin has been 
developing stuff that might never see the 
light of day. Original microprocessor archi- 
tectures don't come along often, and it's 
easy to understand why. After seven years 
of hard work, the MediaProcessor is still 
months away from volume production, with 
years more before it can reach its potential. 
MicroUnity pulls in some money from tech- 
nology licensing, but it will probably need 
additional equity investments to help fund 
the production ramp. 

Despite the heady allure of interactive TV, 
MicroUnity is anything but a flashy Silicon 
Valley start-up. The company is located in an 
office park, next to a basketball court without 


“The piggybacks got on my father's nerves. 
Do something useful. You're not a kid anymore! 
Yeah, but can't I still have some fun?" 


a national reputation. Massalin was like an 
engineering first-round draft choice, and 
every A-list company and university wanted 
to sign him, including Digital Equipment, 
AT&T Bell Labs, Microsoft, Silicon Graphics, 
Apple, the University of Washington, MIT. 
Even the University of Utah."l was not inter- 
ested,” he says, eyes flickering."l didn't 
think the piggyback situation would be 
very good in Utah." 

Family members encouraged him to take 
one of the $200,000-a-year computer net- 
working jobs that Wall Street firms were 
dangling in front of him. But he didn't con- 
cern himself with money as much as how 
interesting and intellectually satisfying the 
work would be. 

Massalin had met John Moussouris at 
a conference and liked him. Moussouris is 
a personable guy. He understands the 
nuances of the technology. He read Massa- 
lin's thesis and was impressed; he also 
knew Massalin by reputation in the small 
community of computer science intelli- 
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any shoe skid marks; the staff has no time 
to play b-ball on lunch breaks. MicroUnity 
doesn't let outsiders into its office building, 
which has no sign indicating its presence. 

Fact is, the act of creating machinery that 
will make interactive TV happen is far less 
glamorous than the final product. Massalin’s 
days bear a certain grinding similarity to 
each other."| tend to come in at around 
11:30 or 12:30. | start answering questions. 
Check email. I'll keep working until 9 or 10 
at night. | come home, log in, and work. Lots 
of work. Lots of work." 

After countless 15-plus-hour days slaving 
over a computer, Massalin says he has no 
regrets." have no idea what will happen," 
he says."l'm just really hoping the architec- 
ture can make it one way or the other." 

So does Mathematica creator Wolfram. He 
compares Massalin's work to Adobe's crea- 
tion of the graphics language PostScript. 
"Before PostScript, there were just a bunch 
of hacks for graphics," Wolfram says."Henry's 
doing the signal processing equivalent. 


[2 2] 


There are a lot of people who could build a 
career around Henry's ideas. But in terms of 
success, the significance of the idea doesn't 
always matter. Maybe Henry's at the right 
place at the wrong time." 


Outside Ebisu Restaurant, 

San Francisco, 9:38 p.m. 

We're on Irving, a busy San Francisco street 
full of coffeehouses, bars, and restaurants. 
It's a foggy night. | can remember it well. 
You never forget the first time. 

Friends had warned me."Isn't that kinky? 
Are you sure you want to do that? Are you 
really going to do that?" 

After a sushi dinner with Massalin, his 
sister, and her husband, we're walking, and 
I'm thinking about something Massalin told 
те:“Му mom thinks I’m strange. The piggy- 
backs got on my father's nerves. Do some- 
thing useful. Another power supply? Why don't 
you become a doctor or a lawyer? We didn't 
get along. You're not a kid anymore! Yeah, 
but can't | still have some fun?" The scrawny 
genius seems so alone. 

| get up my nerve and jump on."Relax," he 
says, soothingly."Relax your legs and hold 
on tight." He twirls me around and laughs. 
People passing by look at us as if we are 
strange. | don't disagree. We walk about a 
block. l'm praying that no one sees me, espe- 
cially my wife. Massalin weighs 120 pounds 
but barely breathes hard. He's experienced. 

Then he gets on my back. He forces his 
legs against me tightly. He's light. 1 spin him 
around because he told me he liked it when 
his sister danced while he was on her back. 
| don't think I'm really very good at it. First- 
time jitters, | guess. | walk a block and feel 
odd and tired. | don't care if anyone sees us. 

Most people have pretty bourgeois desires. 
But Massalin? "It's not Will they be thinking 
of me 20 years from now?" - he pauses, 
smiles —"but Will there still be a piggyback 
20 years from now?" He laughs."People 
move on. They buy houses. They have kids. 
I'm not sure if I'm delayed, or if I'm mentally 
stuck and moving from adventure to adven- 
ture. Skipping and hopping as | go." 

Massalin digs in his heels, and | begin to 
walk a little faster. The fog has moved in. 
We turn down a quiet side street. The build- 
ings in the distance disappear in the gray 
mist. On this damp and chilly night, the city 
has begun to slow down. All except Massa- 
lin."Let's go," he says. "Wheeeee!" m m m 
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4257 to reach 10 million members and 
double its annual revenue to $2 billion. 
And a mammoth crane towers over the 
sprawling new headquarters, which are 
being expanded even as employees move 
in. Either Case knows something Wall 
Street doesn’t, or he’s in deep denial. 
Or both. 

“T just think there is confusion in the 
marketplace,” he says calmly, reprising 
a standard CEO line. “We try to communi- 
cate our point of view, but at the end of 
the day we have to meet the needs of Main 
Street rather than the short-term needs of 
Wall Street. We’re willing to take the long- 
term view. We believe this is a scale busi- 
ness. So we're still in a mode of gunning 
for growth." 


eyword: brand 


Case may be wearing blue jeans and run- 
ning shoes, but beneath the nice-guy 
demeanor lurks a full-tilt entrepreneur. 
He's not one for soul-searching; like any 
good marketeer, he talks fast and stays 
relentlessly on message. The Internet? 
“We’ve always viewed it more as ап oppor- 
tunity than a threat.” The blackout? “It 
made us look like a bunch of idiots - but 
when we started 10 years ago, not being 
available for a year wouldn’t have got that 
kind of coverage.” AOL’s biggest mistake? 
“Not being effective in communicating 
to the marketplace all the reasons AOL is 
superior to competitive offerings.” 
Actually, brand building is Case’s great- 
est strength. It’s a skill he started learning 
when he went to work at Procter & Gam- 
ble after graduating from Williams College 
in 1980. He spent two years in Cincinnati 
pushing P&G hair-care products - Lilt home 
permanents, Abound hair-conditioning 


towelettes - then left for Pizza Hut, where 
he was put in charge of new pizza devel- 
opment. Sent on the road in quest of new 
ideas for toppings, he bought a Kaypro 
and went online - an experience he found 
so compelling that two years later he was 
running Quantum Computer Services, 

an online service for Commodore 64 com- 
puter owners that eventually morphed 
into AOL. 

Leonsis came aboard in 1994 after AOL 
laid out $35 million in stock to buy his 
Florida-based new-media ad-and-market- 
ing company, Redgate Communications, 
which specialized in interactive shopping. 
He brought a certain amount of media 
savvy to the mix, not to mention a great 
deal of chutzpah. 

Case and Leonsis are the odd couple of 
cyberspace - “the monk and the clown,” 
as one analyst calls them. If Case would 
prefer to run the company by email, as 
some have suggested, then Leonsis is always 
out there performing. “He’s Silicon Valley’s 
answer to the car salesman,” says author 
and information consultant Richard Saul 
Wurman approvingly. And Case? As Leon- 
sis puts it, glancing all around: “Steve is 
in the air.” 

This is the duo that William Razzouk, 

a straitlaced, 48-year-old sales-and-market- 
ing executive who left the Number Two 
job at Federal Express to become AOL’s 
president in February, was supposed to 
complement. Razzouk’s arrival was part 
of a game plan set in motion by the retire- 
ment in November 1995 of AOL chair 
James Kimsey, a West Point graduate and 
onetime Washington restaurateur who 
founded Quantum with Case and a former 
Arpanet engineer named Mark Seriff. Kim- 
sey, who oversaw financial matters but 
hadn’t had a hands-on role in the company 
for years, often said he wanted AOL to have 
“adult supervision” after he left - a prospect 
that Case was said to have found less than 
enthralling. Razzouk certainly qualified 

as a grown-up, but his buttoned-down 
management style was alien to a company 
one observer describes as “a start-up on 
steroids.” 

AOL’s phenomenal growth - from 1 mil- 
lion subscribers in 1994, to 5 million in 95, 
to 6 million in '96 - has been aided by 
what financial managers call “aggressive” 
accounting. Instead of taking a bal- 294» 
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4293 ance-sheet hit on its massive sub- 
scriber-acquisition costs as they're incurred, 
AOL has deferred them - at first for 12 
months, then for 18, and now for two full 
years. Though permissible under IRS 
rules that allow companies to treat new 
subscriber costs as an investment, the 
practice puts AOL in the position of need- 
ing to sign up more and more new mem- 
bers to pay the bill for bringing in their 
predecessors. By June 1995, AOL had racked 
up some $51 million in deferred costs; by 
June ’96, the figure had soared to $514 
million - enough to bury the fiscal year's 
$50 million pretax profit. 

AOL defends its accounting practices 
vigorously: ^That's what media companies 
do,” Leonsis says. “Wired does it.” Actually, 
Wired doesn’t, nor do most mainstream 
publishers. Yet the question isn’t whether 
AOL is entitled to defer the costs, but 
whether, as skeptics charge, the practice 


was either him or Razzouk. Not so, says 
Leonsis: “It was between Steve and Bill. 
Steve brought him in, Steve worked with 
him closely, and Steve just didn’t feel that 
comfortable.” Case insists that Razzouk, 
who'd already bought a house in the Wash- 
ington area, simply became unhappy 
about relocating his family from Memphis 
- an explanation he offers without appar- 
ent embarrassment. Razzouk - who's 
since taken a job heading a new unit of 
the Philadelphia-based financial services 
company Advanta, and whom AOL ended 
up paying nearly $5 million in salary and 
options for four months of work - hasn't 
commented. 

With Razzouk gone, AOL's brief flirta- 
tion with caution ended. The new mar- 
keting onslaught means AOL won't, at 
least for the moment, have to worry about 
how to repay the deferred costs, because 
cash from new subscribers will be pour- 
ing in. What remains to be seen is whether 
the new subscribers will stick around 


Doomsayers call AOL a house of cards. But 
the lunge for hypergrowth may well be 
the right choice - perhaps the only choice. 


papers over more serious problems. “If 
you look at this company using more con- 
servative accounting, you see a company 
that appears very sick,” charges Financial 
Shenanigans author Howard Schilit. He's 
not alone. 

One person who seemed to share that 
view was Bill Razzouk. Even as Case was 
appearing on the cover of Business Week 
in a sea of floppies, Razzouk was signal- 
ing to the financial community that AOL 
intended to stay the onslaught and focus 
on improving customer service, reducing 
churn, and tightening management. 
“Razzouk saying ‘We’re not going to air- 
drop disks for a few months' was akin 
to heresy,” says one industry analyst. 
“What this guy was for them was a stick 
up their butt." 

AOL’s pedal-to-the-metal strategy pre- 
dated Leonsis’ arrival, but he picked it 
up and ran with it. At least one analyst - 
Gene DeRose of Jupiter Communications 
- maintains that Leonsis finally said it 


long enough to recoup the cost of bring- 
ing them in. And whether the price war 
being waged by AOL’s flat-fee competitors 
will stop before the revenue from sub- 
scribers sinks below the cost of providing 
service. But no one at Dulles is waiting 
around for answers. “We’re gearing to 
get the rest of the world online,” AOL VP 
Katherine Borsecnik says brightly. “The 
89 percent that’s not there yet - that's 
the AOL mantra.” 

While the Street is full of doomsayers 
who regard AOL’s financial structure as 
a house of cards, the lunge for hypergrowth 
may well be the right choice - perhaps 
the only choice. Certainly Case shows no 
doubts. “It seems to us that there will be 
a handful of major global players,’ he says, 
ticking off the advantages of bigness: not 
just economies of scale, but the buying 
power to acquire programming and tech- 
nology to make your service attractive to 
yet more people, which in turn provides 
the muscle to generate new revenue 


streams from online transactions and 
advertising. “The big will get bigger and 
the small will get marginalized," says 
Leonsis. *This isn't going to be a business 
where 580,000 Web sites are going to be 
important." 

The question is, Can Case and Leonsis 
pull it off? 


According to a recent Yankelovich Partners 
survey, online services and Internet usage 
combined grew 100 percent from mid- 
1994 to mid-1995 but only 50 percent from 
mid-1995 to mid-1996 - a pattern that 
suggests the wave AOL has ridden may 
not last. Another study, by the San Fran- 
cisco market-research firm Odyssey, found 
that nearly half the households connected 
to the Net now use an ISP, while only 55 
percent use an online service such as 
AOL; six months earlier, the figures were 
reversed. Churn, churn, churn. “AOL brings 
them in, trains them, and they go off; 
says RELease 1.0 publisher Esther Dyson. 
“How do you keep them? By creating 
compelling content.” 

Enter Brandon Tartikoff - I’m sorry, 
Ted Leonsis. 

When he arrived at AOL in August 1994, 
Leonsis found it pretty boring: “It was 
The New York Times repurposed. It was 
NBC press kits.” Big brands, but so what? 
Then David Gardner, a former Louis 
Ruykeser’s Wall Street writer who'd start- 
ed his own investment newsletter with his 
grad student brother Tom, went online 
with The Motley Fool; in 30 days it shot 
past Morningstar and Worth OnLine to 
become AOL’s most popular personal- 
finance site, pulling in 40,000 visitors a 
day. Then, Brian Henley, a junior execu- 
tive Leonsis had played golf with in Flori- 
da, came up with an idea for a golf site - 
which led Leonsis to the realization that 


there must be hundreds of young folks 
out there to whom the idea of launching 
an interactive service was as natural as 
starting a magazine had been to Rolling 
Stone founder Jann Wenner. 

Meanwhile, with a million members, 
AOL was zooming past Prodigy, catching 
up to CompuServe, and sweating the sum- 
mer 1995 arrival of The Microsoft Net- 
work, which everyone expected to sweep 
the field. It didn’t happen. “I always thought 
they had a secret plan,” says Case, who’d 
urged the Justice Department to investi- 
gate Microsoft’s bundling of MSN and 
Windows 95 on antitrust grounds. “I 
thought that what they were beta testing 
had to be different from what they were 
going to launch, because what they were 
beta testing was not very good.” Last 
December, a month after AOL tallied its 
4 millionth member, Microsoft announced 
it was recasting MSN as a gateway to the 
Internet. 

These days, Leonsis is fond of saying 
his real competition isn’t Microsoft, it’s 
Seinfeld. It’s also spouses, children, pets - 
anything that keeps you from logging on 
during the prime 7-to-11 time period. “Last 
night was a good example,” he explains. 
“I worked late, went home at 8:30, had 
supper, spent some time with my kids, 
talked to my wife, took a shower, and now 
it was 10 o’clock and I had three choices - 
I could read USA Today or The Wall Street 
Journal, | could watch television, or I could 
get online.” Sadly, Leonsis was tired; tele- 
vision won out. But that’s the scenario he 
envisions in millions of homes across the 
country. 

But to beat Seinfeld, as ABC and CBS 
have discovered, you need something pretty 
compelling. Coming up with likely candi- 
dates is the job of AOL’s Greenhouse, the 
incubator program set up shortly after 
Leonsis arrived. In exchange for promo- 
tional guarantees and up to $500,000 in 
seed money, AOL typically gets 20 percent 
of the new company and the rights to its 
programming for two to three years; AOL 
then pays royalties based on the amount 
of time its subscribers spend on the site, 
while the start-up gives AOL a cut of its 
ad revenues and transaction fees. “It’s a 
win-win situation,” says Danny Krifcher, 
the 34-year-old Harvard MBA who heads 
the Greenhouse. “Our members get 296» 
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4295 original programming, these com- 
panies get launched, and our equity 
appreciates.” 

“We call AOL the mothership,” says 
Tom Rielly, the 32-year-old head of Planet- 
Out, which launched on AOL in Septem- 
ber. The founder of Digital Queers, a San 
Francisco nonprofit devoted to bringing 
gay and lesbian organizations into the 
computer age, Rielly set up PlanetOut on 
The Microsoft Network last year, then 
moved it to AOL and the Web with Green- 
house seed money and venture financing. 
Now he’s hoping to create “a home” for 
gay people on AOL’s Life Styles & Interests 
Channel, which he shares with such dis- 
parate groups as American Woodworker, 
Quilting Forum, Christianity Online, and 
ParaScope, the folks who offer you the 
latest on UFOs, black helicopters, and the 
CIA’s latest secret ops. 

“We think it's a big world,” says Krifcher. 
*We're here to serve all the communities 
that are out there." 

The Greenhouse has brought in some 
of the service's most popular shows, from 
Extreme Fans, a site for sports addicts, 
to Hecklers Online, which offers “themed 
chat" like HO-SPAN and HOprah, as well 
as a Giggle Box with member-supplied 
jokes on everything from nuns to homo- 
sexuals to your sister (What's the differ- 
ence between your sister and a Cadillac? 
Most guys haven't been in a Cadillac"). 
There's Moms Online, which features a 
Kid of the Day (*Click here to find out 
more about me") and the Daily Alexan- 
der, an ongoing chronicle of the author's 
2-year-old son. There's Parent Soup, which 
combines a General Store where you can 
buy potty-training products with a What 
Would You Do? column (*He had a vasec- 
tomy but I found a condom in his laundry") 
that allows you-the-user to give free advice. 
But eclectic as it is, the Greenhouse 
accounts for only about 40 sites - a small 
part of Leonsis’ programming efforts. 

A much bigger chunk of AOL's resources 
is going into joint ventures with estab- 
lished media companies. Time magazine 
defected to CompuServe last year after 
being offered a $5.5 million guarantee 
(compared with $1 million from AOL). But 
AOL Productions subsequently hooked up 


|2546) 


with Time Inc. to create Thrive, ап inter- 
active health/fitness/food/sex service that 
resides jointly on AOL and Pathfinder. 
The Style Channel, AOL’s joint venture 
with Disney's Fairchild Publications, 
offers everything from fashion tips and 
celebrity gossip to an online makeover. 
New Line Cinema - producers of Dumb & 
Dumber and the Nightmare on Elm Street 
series - collaborated on The Hub, a teen 
channel devoted to G-rated pinups and 
beefcake (“Download This Guy!”) plus 
message boards like Sex Talk with Dr. 
Judy, Konspiracy Korner, and Ken’s Guide 
to the Bible. 

Seinfeld may be safe for another month 
or two, but Leonsis claims that with 1.8 
million users clocking in over the four- 
hour prime-time period, AOL is almost 
even with MTV and closing in on Larry 
King. On the other hand, the average AOL 
user spends only 13 minutes a day online. 
And while MTV can pull a million pairs 
of eyeballs to a single image, AOL’s users 
are divided among countless sites and 
subsites. “People find three or four things 
they love and they keep coming back,” 
says Krifcher. “Our challenge is to develop 
those three or four things for lots and lots 
of people. It’s all about building great 
new brands in cyberspace.” 


context, community, 
commercialization 


One of the more curious things about 
AOL’s brands is that most of them are as 
readily available on the Web as on AOL 
itself. Case says that AOL’s version of The 
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Motley Fool, for instance, *is dramatically 
superior to The Motley Fool on the Web.” 
The numbers bear him out: fully two- 
thirds of the Fool’s 40,000 daily visitors 
come in on AOL. *Most of that is because 
they have a well-developed community 
on AOL,” says Case. “And this is not just 
about content - it's also about context and 
community." 

Content, context, and community top the 
list of C-words Case likes to cite in sum- 
ming up AOL’s appeal. Context covers 
everything from AOL's onscreen look - the 
bright colors and fuzzy-wuzzy icons that 
render it both saccharine and bland, the 
electronic equivalent of Disney's Quasi 
doll - to its complex organizational matrix. 
“If you want travel information and you 
search the Web, you get a huge amount 
of information with no quality or rele- 
vance ranking," says Borsecnik, who over- 
sees what's known as *brand management" 
for AOL's programming. “But we know 
what our demographics are" - primary 


vider (ABC, Marvel Comics, Nickelodeon) 
to grouping them into categories (Games, 
Clubs, Sports, Homework Help). Since the 
overhaul, she says, Kids Only has been 
drawing more users and keeping them 
longer, accounting for nearly a half mil- 
lion hours of connect time a month. 

The channel concept was, as Borsecnik 
puts it, “Ted’s vision,” based on the televi- 
sion metaphor and the idea that programs 
would get canceled. The most visited 
channel is People Connection, AOL’s chat 
and live events domain, which has been 
around since the service was started in 
1985. Today's News, which 54 percent of 
AOL members say they look at regularly, 
is almost as popular, followed by Com- 
puters & Software (42 percent) and Travel 
(57 percent). And though there's an Inter- 
net Connection channel for the 57 percent 
who wish to boldly go et cetera, Web 
pages are so casually interspersed among 
AOL's own content offerings that some 
users might not even notice when they've 


The channel concept is "Ted's vision" 
- but some channels are even harder to 
pick through than cable TV listings. 


subscribers tend to be male (69 percent), 
middle-aged (median age 42), college edu- 
cated (57 percent), and family-oriented 
(68 percent married, 46 percent with 
children) - *so we can provide access to 
resources that meet the needs of our 
members." 

Borsecnik programs everything from 
content channels to the welcome screens 
that greet users when they sign on. The 
latter change every 15 minutes, and vary 
by area code and even zip code: in sub- 
urban Virginia at midafternoon, when 
users tend to be schoolkids, housewives, 
retirees, and investors, the screen fea- 
tures Highlights magazine, The Motley 
Fool, and ABC's Soapline Daily; at mid- 
morning in Manhattan, it offers Omaha 
Steaks, The New York Times online, and 
a money-and-career site called About 
Work. Borsecnik is currently restructur- 
ing the Travel and Sports channels along 
the lines of Kids Only, which recently 
shifted from listing its offerings by pro- 


wandered out of the safety of the mall. 
“We think people are more interested in 
sports and investing and sending email 
than in whether their content is stored 
in AOL's RainMan format or in HTML,” 
says Case. 

Despite Borsecnik's efforts, however, 
some channels are even harder to pick 
your way through than a typical news- 
paper's cable TV listings. ^There are a lot 
of navigational issues,” she concedes. 

No kidding: neither the Families Channel 
nor the Romance Channel appears on the 
Main Menu, while others that are more 
popular - Education, Travel, Personal 
Finance - get their own click bars. The 
clutter is so extreme that some of AOL’s 
outside content providers are scrambling 
to come up with names that will put 
them at the top of their channel’s list 
boxes, the way locksmiths and towing 
companies name themselves AAAAAA to 
get to the front of the phone book. And 
installing the software, though it may 299 > 
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4297 bea no-brainer for the computer- 
adept, can present a challenge to the less 
fortunate. “We’re still having problems 

in our observation labs getting my mother 
signed up;" Borsecnik admits. 

But for the moment, AOL does have one 
major advantage over the Web. *Chat is 
the big difference,” observes Brian Henley, 
the 52-year-old entrepreneur behind iGolf, 
which gets 8,000 to 10,000 visitors a day 
on AOL and about the same number on 
the Internet. The problem is partly tech- 
nical - Web-based chat systems still need 
work. “Interactivity on the Web is difficult. 
And on the Web, you get a lot of people 
who are just cruising. On AOL, there are 
people who hang out at iGolf every night 
of the week. A lot of them go right into 
the chat room. And you get more feed- 
back than you could ever want, whether 
you solicit it or not.” 

“When you look at the Web,” says Leon- 


founded Quantum, which became Amer- 
ica Online in 1991. *From day one, we 
thought the people aspect was central to 
this,” Case says, “and really the soul of 
the medium." 

With chat, the medium also turns out 
to be highly profitable. Teens on The Hub, 
preteens on Kids Only, lonelyhearts on 
Romance Connection, animal lovers on 
Pet Care Forum, the proverbial little guy 
on The Motley Fool - whatever your trip, 
AOL has a 900 number for you. The 
company's oft-maligned rules governing 
online behavior have at least created an 
environment that makes parents feel secure 
about their kids going online. And if you 
don't like supervision, it's easy to create 
private chat rooms, where anything goes. 
At a Jupiter Communications conference 
last year, one AOL vice president said, “Our 
joke is, the only reason we have content 
on AOL is so that people have something 
to talk about.” It’s no joke: email may be 
AOL's most popular feature, used by 86 


Online chat can be a party, or it 
can be “like being in a cave 
With a bunch of people you can't see." 


sis, “it’s people to content to content - you 
browse, you hyperlink. When you look at 
AOL, it's people to content to people. On 
the Web it's pages, it’s more like a maga- 
zine; here it's more like a party.” 

It can be a party, or it can be, as Paul 
Saffo of the Institute for the Future puts 
it, “like being in a cave with a bunch 
of people you can’t see.” Either way, the 
people-to-people idea has been crucial 
to AOL from the beginning. Case first 
went online after reading Alvin Toffler’s 
description in The Third Wave of the 
electronic communities on The Source, 

a pioneering computer network founded 
by an eccentric entrepreneur named 
William von Meister. It was The Source’s 
email and online forums that enticed Case 
to northern Virginia to join von Meister’s 
Control Video Corporation, an ill-fated 
venture to deliver Atari videogames 
online. Control Video crashed along with 
Atari, but it provided the springboard 
from which Case and CEO Jim Kimsey 


percent of its members, but chat is its most 
lucrative, accounting for a quarter of the 
40 million hours of monthly connect time 
- billable at $2.95 each. 

Chat fiends with three-figure monthly 
bills help explain why one-third of AOL’s 
customers have historically accounted for 
an estimated two-thirds of the company's 
revenues. And that, in turn, explains why 
the stock began its downward spiral last 
spring when AOL, in a move to fend off 
price-chopping competitors, announced 
a new “volume” plan of 20 hours for $19.95 
- barely a third of what the company col- 
lected for the same amount of time under 
the old pricing scheme. 

The pressure from flat-fee ISPs explains 
another C on Case's list: commerce. There 
was a time when AOL bragged of having 
“no annoying advertising" - but that was 
then. With 90 percent of its income coming 
from subscription fees, AOL has to broaden 
its revenue stream to survive. The goal 
now is to get a third from transactions 300 > 
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<299 and advertising, which potentially 
offer far higher profit margins. 

Case doesn’t think users will mind: “If 
you'd asked us three years ago what the 
last bastion of commercial-free interactivity 
would be, it would have been the Internet. 
But there’s been rapid commercialization 
of the Web, and there are far more ads 
on it in far more intrusive ways than any- 
thing on AOL.” 

But Case’s the-Web-did-it-first argument 
ignores the relentless commercialism of 
America Online - the cheesy pop-ups when 
you log on hawking this or that book or 
videocassette or CD-ROM, the exclamatory 
entreaties to explore this or that content 
area, the pleas to spend more time when 
you're trying to sign off. And while the 
Web is sprouting billboards to grab peo- 
ple’s attention as they cruise, consumerism 
is built into the very architecture of the 
AOL cybermall. 

The problem is that advertisers under- 
stand billboards, while the cybermall is 


custom areas as American Express has 
done. Berlow says that in the first 45 days 
of the new program, AOL sold $25 million 
in ads - up from $8 million the year 
before - to companies like AT&T, Sprint, 
Starbucks, Broderbund, and Reebok. 

The deals AOL is most excited about - 
the one with Reebok, for instance - are 
patterned on its arrangement with Ameri- 
can Express. On AmEx’s ExpressNet you 
can apply for cards, check your accounts, 
go shopping, consult three different travel 
guides, read Zagat hotel and restaurant 
surveys, search Travel & Leisure online, 
download maps, check out message 
boards, and get special promo offers. 
“When you go into the AmEx area,” Leon- 
sis cries excitedly, “it’s, What is this? Is 
this content? Transactions? Customer 
support? Advertising? And the answer is, 
Yes!” He beams. “These are new-media 
life forms.” 

They’re also AOL’s model for the future. 
“The breaking-and-entering model of 
advertising that worked on television - 
Ф jump into your home and scream at 


The trick is to convince advertisers 
they’re better off providing value 
on AOL than on the Web. 


something Madison Avenue is still strug- 
gling to comprehend. AOL got a few flashy 
buys when it started taking ads two years 
ago - McDonald’s created a games-and- 
promo site called McFamily; General 
Motors sponsored an Oldsmobile Celebrity 
Circle, which used chat-with-the-stars as 
a come-on for product info. But on the 
whole, the effort failed dismally, largely 
because it tried to force advertisers into 
a “ghetto” in the Marketplace section. “It 
was a doomed program from the start,” 
says Roland Sharette, interactive director 
at J. Walter Thompson. 

Last June - on the day Razzouk resigned, 
as it happened - AOL rolled out a new 
approach that more closely resembles the 
Web model. Now you can buy buttons or 
banners (“the plankton of the interactive 
food chain,’ in the words of AOL’s adver- 
tising VP, Myer Berlow), you can sponsor 
areas created by AOL, or you can create 


Hod 


you!’ - doesn’t work in cyberspace,” says 
Berlow, who joined AOL after 20 years 
in the ad business in New York and Los 
Angeles. “People have a choice of whether 
or not they’re going to invite you in, so 
advertising has to provide value.” The 
trick is to convince advertisers they’re 
better off providing value on AOL than on 
the Web. Not only does AOL offer more 
consistent traffic than the Web and more 
precise usage data, it also has the ability 
to let advertisers identify and communi- 
cate directly with members who click on 
their message, something that’s harder, 
at least for now, to do on the Web. But in 
the 18 months that AOL stubbornly clung 
to its old ad program, a Web buy and a 
Web address became must-haves for big- 
time advertisers. 

Berlow has talked to any number of 
companies that are stuck on having their 
own Web site, and his response is always 


the same: “If you build it, they won't 
come.” It's a good line - as far as it goes. 
“I understand what he's saying,” says 
JWT's Sharette. “But if you don't build it, 
you're certainly not going to be part of the 
21st century.” 


So, Madison Avenue wants to wait and 


see. The Street has Case and Leonsis by 
the shorthairs. Webheads think they’re 
history. But these guys have been a long 
shot from the start. “Every time somebody 
gets ready to lower Steve Case into the 
grave,” says Tom Rielly of PlanetOut, “they 
get to the cemetery and discover that he’s 
built a high-rise on top of it.” 

In September, America Online, the 
6 million-member underdog, held a pep 
rally for its 1,500 northern Virginia employ- 
ees at a convention center not far from 
the Dulles headquarters. There were roller 
dancers and satellite hookups, theme 
songs and a cheering crowd. Case made 
his entrance in jeans, sunglasses, and a 
black leather jacket, addressing the troops 
through a headset mike. Leonsis came 
out and cried, “We can be like Coca-Cola! 
We can become like Disney, like Nike, 
like MTV!” David is Goliath. 

The occasion was the $300 million mar- 
keting blitz intended to “relaunch” AOL. 
This time AOL has gone way beyond free 
disks: it’s mailing videos to existing mem- 
bers telling them how great AOL is. It’s 
got two semis touring the country in an 
online roadshow. It’s got Chiat/Day, the folks 
who brought you Apple’s 1984 Super Bowl 
spot for Macintosh, to do a TV campaign 
featuring the theme song from The Jetsons 
and the tag line, “The Future - Now Avail- 
able on America Online.” It’s even bought 
airtime on Seinfeld. 

Steve Case has built a vast enterprise 
around his formative online experience - 


the frustration of trying to link his Kay- 
pro to The Source in 1982 and not being 
able to get it to work. Combining entre- 
preneurial zeal with an innate ability to 
plumb the lowest common denominator, 
he’s made it his mission to hook every- 
body else up with him, and to do it as 
painlessly as possible. This gives AOL 

a worldview that’s completely at odds 
with the Net-centric perspective. In the 
AOL view of the world, the Internet is 
not a boundless wonderland; it’s content 
to be packaged and arranged on the 
shelf. In the AOL view, what’s paramount 
isn’t freedom but responsibility, so that 
kids and families can travel cyberspace 
in safety. In the AOL view, naysayers on 
Wall Street and Madison Avenue, in the 
computer industry and elsewhere are 

as wrong about the mass market - and 
AOL's ability to tap it - as they have been 
in the past. 

Leonsis recites the litany. “Everybody 
said interactive television - broadband 
and cable - is going to put you out of 
business. Then Microsoft announced it 
was launching MSN, and that was going 
to kill us.” He all but yawns. Broadband 
and cable are indeed on the horizon, but 
most computer owners are still on 14.4 
modems - if they're online at all. And 
Microsoft has cut a deal - one that puts 
AOL on the Windows 95 desktop and 
makes Microsoft's Internet Explorer the 
default browser on AOL. Still, AOL execs 
are not so naive as to think they've check- 
mated Microsoft: “We fully expect them 
to be back,” says David Gang, marketing 
vice president. 

By early October they were back, 
announcing the relaunch of MSN as a 
Web-based, six-channel content zone 
boasting not just entertainment program- 
ming but something close to the “look 
and feel” of television. The price - $19.95 
a month, including unlimited Internet 
access, or $6.95 for the content alone, 
accessible through your own ISP - was 
low enough to leave premium-priced AOL 
looking more isolated than ever. Microsoft 
chief Bill Gates went out of his way to 
downplay the threat: “We’re both in this 
business together,” he told reporters. “When 
a business is growing, and you're trying 
to drive it toward profitability, you actu- 
ally want to see your competitors do 302» 
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4301 better. The day we see AOL hit 
10 million, that’s not a bad day.” But 
warm words from Gates were cold com- 
fort in Dulles. 

Even before Microsoft's announcement, 
Case acknowledged that AOL was *experi- 
menting" with its own variations on flat- 
fee, unlimited access, reportedly ranging 
from an Internet-only option to one that 
would make AOUS proprietary content 
accessible (for a price, like MSN's) to any- 
one on the Web. Such a move would wreak 
havoc with AOL's revenue model, but it 
could also help end churn by focusing 
attention where Case and Leonsis want it: 
on their three C's, especially content. In 
a matter of days the distinction between 
ISPs and proprietary online services like 
AOL had all but vanished, once again 
proving that Net years are sometimes 
measured in weeks. And AOL was sliding 


AOL you get when you slip one of those 
disks into your computer and follow 

the instructions onscreen - is really just 
a distribution platform, like the Web or 
CD-ROM. If AOL’s membership continues 
to mushroom, great. But if Case is wrong, 
AOL can still win - if it owns enough 
brand-name content. If it can get big 
enough fast enough to build those brands. 
If it can soar out over the edge and land 
nimbly on its next business model. 

But these are giant ifs, and the Web isn't 
exactly standing still. “The Web is moving 
from being a place where people access 
information to a place where people access 
other people in an information-rich envi- 
ronment,” says Paul Saffo. “AOL is selling 
access first and community second. But 
as the Web mutates into a community 
environment and masses of consumers get 
onto it, AOL has to mutate to being the 
killer destination of the Internet. It's an 
unbelievably scary ride ahead.” 


What Leonsis doesn’t say is this: 
AOL as we know it is really just a 
distribution platform, like the Web or CD-ROM. 


toward an open price war with Microsoft, 
with AT&T, with companies that have 
fewer members but far deeper pockets. 

Is AOL ready to go Goliath-to-Goliath? 
“I always laugh when people say, When 
is AOL going to go on the Web?” Leonsis 
quips. “No one really has helicoptered 
up to explain that is the wrong question. 
To these 6 million homes, we are the 
Web.” 

AOL’s trump card may well be those 
deals with its content providers - The 
Motley Fools, PlanetOut, all the joint ven- 
tures and Greenhouse start-ups that build 
sites for both AOL and the Web. “What 
we're doing is populating the Web with our 
channels,’ Leonsis explains. “It’s very much 
along the strategy of Viacom, which started 
as a cable company - they laid pipe, and 
then they said, We need more and better 
programming to make people pay to access 
cable. So they invented Nickelodeon, MTY, 
and VH1.” 

What Leonsis doesn’t say, in so many 
words, is this: AOL as we know it - the 
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And if it doesn’t work? If it all falls 
apart? “Inconceivable,” says Case. Не 
pauses for a moment, as if scanning earlier 
mutations he's had to make - from Atari 
games at Control Video, to the Commodore 
64 at Quantum, to the mushrooming per- 
sonal computer market at AOL. Then he 
explains why: because going online will 
be a mainstream phenomenon, because 
simplicity and ease of use will be para- 
mount, because AOL has the infrastruc- 
ture to handle runaway growth, because 
with millions of members and billions of 
dollars in cash flow, it has the critical 
mass to reach the next level. 

"There's always the risk of execution,” 
he admits, “that we'll have the wrong 
people doing the wrong things and stum- 
ble. But we're still reasonably nimble 
and we are the leader and we intend to 
be the leader and anybody who wants to 
take that away from us will have to do 
a better job of meeting the needs of main- 
stream consumers." He stops for air. 

“And we don’t intend to let them.” m m m 
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4262 tothe military? 

Of course not. No law will stop their pro- 
liferation. Oh, citizens will surely call for 
legislation. Official regulations may multi- 
ply, in response to public outrage. (Should 
we pass laws banning the private owner- 
ship of model airplanes?) 

But no matter how many bills are 
passed, the arrival of such implements 
in our towns and cities will not be much 
delayed. The rich, the powerful, and figures 
of authority will have them, whether 
legally or surreptitiously. The contraptions 
are going to spread. And they will get 
smaller, faster, cheaper, and smarter with 
each passing year. 

Moreover, surveillance cameras are the 
tip of the proverbial iceberg. Just another 
entrancing and invasive innovation of the 
information age. Other examples abound. 

Will a paper envelope protect your cor- 
respondence, sent by old-fashioned sur- 


about them. Soon, computers will hold 
financial and educational records, legal 
documents, and medical analyses that 
parse you all the way down to your genes. 
Any of this might be accessed by strangers 
without your knowledge or even against 
your stated will. 

As with our allegorical streetlamp cam- 
eras, the choices we make regarding the 
future information networks - how they 
will be controlled and who can access the 
data - will affect our lives, those of our 
children, and their descendants. 


n fact, it is already far too late to prevent 

the invasion of cameras and databases. 

The djinn cannot be crammed back 
into the bottle. No matter how many laws 
are passed, it will prove quite impossible 
to legislate away the new tools and tech- 
niques. They are here to stay. Light is going 
to shine into every aspect of our lives. 

The real issue facing citizens of a new 
century will be how mature adults choose 


What good will cryptography do if some 
adversary can fly a gnat-sized camera into 
your room and station it above your desk? 


face mail, when new-style scanners can 
trace the patterns of ink inside without 
ever breaking the seal? 

OK, let's say you correspond by email 
and use a computerized encryption pro- 
gram to ensure that your messages are 
read only by the intended recipient. What 
good will all the ciphers and codes do if 
some adversary can fly a gnat-sized cam- 
era into your room, station it above your 
desk, and watch every keystroke that you 
type? 

The same issues arise when we contem- 
plate the proliferation of vast databases 
containing information about our lives, 
habits, tastes, and personal histories. From 
the cash-register scanners in a million 
supermarkets, videostores, and pharma- 
cies, there already pours a steady flow of 
statistical data about customers and their 
purchases, ready to be correlated, helping 
companies serve us more efficiently - or 
else giving them an unfair advantage, 
knowing vastly more about us than we do 
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to live - how they might compete, cooper- 
ate, and thrive - in such a world. A trans- 
parent society. 

Regarding those cameras for instance - 
the ones topping every lamppost in both 
City One and City Two - we can see that 
very different styles of urban life resulted 
from just one decision. From how people 
in each town answered the following ques- 
tions: Will average citizens share, along with 
the mighty, the right to these universal mon- 
itors? Will common folk have, and exercise, a 
sovereign power to watch the watchers? 


ack in City Number One, Jane and 

Joe Doe may walk through an 

average day never thinking about 
the microcameras overhead. They might 
even believe statements made by officials 
claiming that all the spy eyes were ban- 
ished and dismantled a year or two ago. 
(When in fact they were only made smaller, 
harder to detect.) Jane and Joe stroll 
secure that their neighbors cannot spy on 


How 


them. (Except, of course, for those casually 
peering down from windows on all sides — 
a burden people have lived with for cen- 
turies without much apparent harm.) In 
other words, Jane and Joe blissfully believe 
they have privacy. 

The inhabitants of City Number Two 
know better. They realize that - out of 
doors at least - privacy has always been 
an illusion. They know that anyone in town 
can tune into that camera on the lamppost 
over there ... and they don't much care. 
They perceive what really matters ... that 
they live in a town where the police are 
efficient, respectful, and above all account- 
able. A place where homes are sacrosanct, 
but out on the street any citizen, from the 
richest to the poorest, can walk both safely 
and with the godlike power to zoom at will 
from vantage point to vantage point, view- 
ing all the lively wonders of the vast but 
easily spanned village the metropolis has 
become - as if by some magic power it had 
turned into a city not of men and women 
but of birds. 

Sometimes, citizens of City Number Two 
find it tempting to wax nostalgic about the 
old days, before there were so many cam- 
eras ... or before TV invaded the home ... 
or before the telephone and automobile. 
But for the most part, City Two's denizens 
know those times are gone, never to return. 
Above all, one thing makes life bearable - 
the surety that each person knows what is 
going on and has a say in what will happen 
next. A say equal to any billionaire or chief 
of police. 

Of course, this little allegory - like all 
allegories — is a gross oversimplification. 
For instance, in our projected city of “open 
access," citizens will have 10,000 decisions 
to make. 

* Can a person order a routine search to 
pick another person's face out of a crowd? 

* Since one might conceivably use these 
devices to follow someone home, should 
convicted felons be forbidden access to 
the camera network? Or will that problem 
be solved by having the system tell you 
the identity of anyone who is watching 
you? (The mutual-transparency solution.) 

* When should merchants be allowed 
to bring these cameras indoors? True, it 
might hinder shoplifting, but whose 
business is it what aisle of the bookstore 
І go browsing in? 308» 
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4304 ° If cameras keep getting smaller 
and mobile (e.g., mosquito-scale drones), 
what kind of defenses might protect us 
against Peeping Toms, or police spies, fly- 
ing such devices through the open win- 
dows of our homes? 

The list of possible quandaries goes on 
and on. Such an endless complexity of 
choices may cause some citizens of City 
Two to envy the simplicity of life in City 
One, where only big business, the State, 
and certain well-heeled criminals possess 
these powers. 

That élite will, in turn, try to foster a 
widespread illusion among the populace 
that the cameras don't exist, that no one 
is actually watching. Some folk will prefer 
a fantasy of privacy over the ambiguity 
and arduous decisions faced by citizens 
of City Two. 

There is nothing new in this, of course. 
All previous generations faced quandaries, 
the outcomes of which changed history. 
When Thomas Jefferson prescribed a rev- 
olution every few decades, he spoke not 
only politically but about the constant 
need to remain flexible, ready to adapt to 
changing circumstances - to innovate at 
need, while at the same time staying true 
to those values we hold unchanging and 
precious. 

Our civilization is already a noisy one for 
precisely that reason - because we have 
chosen freedom and mass sovereignty, 
which means that the citizenry itself must 
constantly argue out all the details, instead 
of leaving them to some committee of 
sages. 


hat differs today is not only the 
pace of events, but also our 
toolkit for facing the future. 
Above all, what marks our civilization as 
different has been its knack for applying 
one extremely hard-won lesson from the 
past: 
In all of history, there has been only 
one cure for error discovered, one partial 
antidote against making grand, foolish mis- 
takes. One remedy against self-deception. 
That antidote is criticism. 
Alas, criticism has always been what 
human beings - especially leaders - hate 
most to hear. 
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call this contradiction the "Paradox of 

the Peacock." Its effects have been pro- 

found and tragic for centuries. Accounts 
from the past are filled with woeful events 
in which societies and peoples suffered 
largely because openness and free speech 
were suppressed, leaving the powerful at 
liberty to make devastating blunders with- 
out comment or dissent from below. 

If Western Civilization has one new trick 
in its repertoire, a technique more respon- 
sible than any other for its success, that 
trick is accountability. Especially the knack 
- which no other culture ever mastered - 
of making accountability apply to the 
mighty. True, we still don't manage it per- 
fectly. Gaffes, bungles, and inanities still 
get covered up. 

And yet, one can look at any newspaper 
or television and see an eager press corps 
at work, supplemented by hordes of right- 
eously indignant individuals (and their 
lawyers), all baying for waste or corruption 
to be exposed, secrets to be unveiled, and 


expounded in story, song - and now every 
Hollywood film: that any undue accumula- 
tion of power should be looked on with 
concern. 

Above all, we are encouraged to distrust 
government. 

In The Open Society and Its Enemies, 
philosopher Karl Popper pointed out the 
importance of this mythology during the 
dark days before and after the Second 
World War. Only by insisting on account- 
ability can we constantly remind our pub- 
lic servants that they are servants. It is also 
how we maintain some confidence that 
merchants aren't cheating us, or that facto- 
ries aren't poisoning the water. As ineffi- 
cient and irascibly noisy as it seems at 
times, this habit of questioning authority 
ensures freedom far better than any of the 
older social systems that were based on 
reverence or trust. 

And yet, another paradox rears up every 
time one interest group tries to hold 
another accountable in today's society: 


Some people will prefer a fantasy of 
privacy over the ambiguity and arduous 
decisions of life in an open society. 


nefarious schemes to be nipped in the 
bud. Disclosure is a watchword of the age, 
and politicians grudgingly have responded 
by passing the Freedom of Information 
Act, a truth-in-lending law, open-meeting 
rules, then codes to enforce candor in 
housing, in dietary content of foodstuffs, 
in the expense accounts of lobbyists, and 
so on. 

This morality pervades our popular cul- 
ture, in which nearly every modern film or 
novel seems to preach the same message 
- suspicion of authority. 

Nor is this phenomenon new to our gen- 
eration. Schoolbooks teach that freedom 
is guarded by constitutional "checks and 
balances." 

But those same provisions were copied, 
early in the 19th century, by nearly every 
new nation of Latin America, and not one 
of them remained consistently free. In 
North America, constitutional balances 
worked only because they were supple- 
mented by a powerful mythic tradition, 


Hoe 


Whenever a conflict appears between 
privacy and accountability, people demand 
the former for themselves and the latter for 
everybody else. 


his rule seems to hold in almost 

every realm of modern life, from the 

NIMBY (not in my backyard) syn- 
drome to demands that criminal records 
of sex offenders be made public, and in the 
battles over things like credit reporting 
and Caller ID. The penchant is especially 
profound in recent debates over how to 
organize new institutions of the informa- 
tion age - from the Internet to new cable 
and broadcast media. 

Above all, floods of books, articles, and 
public pronouncements have appeared, 
proclaiming dire threats to our precious 
right of privacy. 

In just the last year or so, there have 
erupted widespread calls to "empower" citi- 
zens and corporations with tools of encryp- 
tion - the creation of ciphers and 309 > 
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4308 secret codes - so that the once open 
corridors of the Internet, and even our tele- 
phone lines, may soon fill with a blinding 
fog of static and concealed messages, of 
habitual masks and routine anonymity. 

Some of society's best and brightest 
minds have taken recently to extolling a 
coming "golden age of privacy," when no 
one need fear snooping by the big, bad 
government anymore. 

It is a risky thing to stand against such 
a near-universal outpouring of moral 
umbrage. John Perry Barlow, Mike Godwin, 
John Gilmore, and other members of the 
Electronic Frontier Foundation have been 
especially indignant, demanding that citi- 
zens be armed with unlimited power to 
conceal their words, actions, and identities. 
If not, claim the paladins of privacy, free- 
dom itself will surely be forfeit. 

In opposing this modern mania for per- 
sonal secrecy, let me first emphasize that I 


rich, the powerful, police agencies, and a 
technologically skilled élite will always be 
able to find out whatever they want to 
know about you and me. 

In the end, as author Robert Heinlein 
prophesied years ago, the chief effect that 
"privacy" laws have is to "make the bugs 
smaller." 

And, І might add, to prevent you and me 
from learning anything about the rich and 
powerful. 


iven a choice between privacy and 
accountability, | must sadly con- 
clude that there is no choice at all. 

Privacy is a highly desirable product of 
liberty. If we remain free and sovereign, 
then we'll have a little privacy - in our bed- 
rooms and sanctuaries. As citizens, we'll be 
able to demand some. 

But accountability is no side benefit. It is 
the one fundamental ingredient on which 
liberty thrives. Without the accountability 
that derives from openness - enforceable 


Given a choice between privacy and 
accountability, | must sadly conclude 
that there is no choice at all. 


happen to /ike privacy. Moreover, as a nov- 
elist and public figure, | need it, probably 
as much or more than the next guy. All my 
instincts run toward reticence, to protect- 
ing my family from invasions of our private 
space. Going back to the earlier example, | 
would find it hard to get used to living in 
either of the cities described in those early 
paragraphs. 

| don't care to be peered at by hovering 
cameras. 

But a few voices out there - Stewart 
Brand, Nick Arnett, and Bruce Sterling, for 
instance - have begun pointing out the 
obvious: that those cameras on every 
street corner are coming, as surely as the 
new millennium. Nothing will stop them. 

Oh, we can try. We might agitate, demon- 
strate, legislate. But in rushing to pass so- 
called privacy laws, we will not succeed in 
preventing hidden eyes from peering into 
our lives. The devices will get tinier, more 
mobile, and more clever. In software form, 
they will cruise the data highways. The 
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upon even the mightiest individuals and 
institutions - freedom must surely die. 

As this was true in the past, so it will be 
a thousandfold in the information age to 
come, when cameras and databases will 
sprout like crocuses - or weeds - whether 
we like it or not. 

One of the basic decisions we all face in 
times ahead will be this: 

Can we stand living our lives exposed to 
scrutiny ... our secrets laid out in the open 
... if in return we get flashlights of our own, 
that we can shine on the arrogant and 
strong? 

Or is privacy’s illusion so precious that it is 
worth any price, including surrendering our 
own right to pierce the schemes of the pow- 
erful? 

There are no easy answers, but asking 
questions can be a good first step. m m m 


Talk with author David Brin live Thursday, 
December 12, at 2 p.m. іп the Wired Arena 
(www.wired.com/arena/). 
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Message 42: 

Date: 12.1.96 

From: <nicholas@media.mit.edu> 
To: «Irewired.com» 

Subject: 


Henry Ford would be amazed by today's 
automobile ads. He'd find no mention of 
horsepower or acceleration. Instead, he'd 
find references to seemingly trivial acces- 
sories - automatic door locks, dimming 
mirrors, built-in cup holders, and the like. 
But he would have little cause for alarm. 
Form over function is often the path of 
mature products. It isn't necessary to men- 
tion basic features like the engine. Instead, 
lesser details creep to the foreground and 
provide character and uniqueness. 

Shortly, that shift will transform portable 
computing. My guess is that our children 
will never see a laptop characterized by the 
speed of its processor. Already we see that 
the form factor - the machine's physical 
shape - is more important than the speed 
of its microprocessor. 


Portable computers are for 
peripatetic, digital people who need 
more than a high-octane computer — 
they need a constant digital presence. 


My first laptop was a Sony Typecorder, 
released in early 1980. This svelte machine 
weighed 3 pounds 4 ounces, ran endlessly 
on four AA batteries, and offered a full-sized 
keyboard and built-in tape drive. Its most 
noticeable drawback was the one-line LCD, 
but | quickly got used to it. The Typecorder 
expected a market with journalists. And for 
this reason, the modem only uploaded - it 
literally had just one suction cup for attach- 
ing to a telephone mouthpiece. 

Pretty primitive, but, boy, did | get a lot of 
work done with it. | suddenly found use for 
the interstices of life, the little wasted times, 
where | might otherwise nod off, doodle, 
or daydream. In fact, | used my Typecorder 
to write almost every proposal to fund the 
Media Lab’s construction. 

In those days, though, a laptop often 
became an attractive nuisance. Working on 
an airplane was difficult, as people inter- 
rupted me to ask what the device was. It 
became easier to use pencil and paper 
during short flights until | perfected my 
body language to provide an easily read- 
able Do Not Disturb sign. 

In 1983, a young Japanese genius, Kay 
Nishi, designed the next-generation laptop, 
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Laptop Envy 


marketed simultaneously by Olivetti, Tandy, 
and NEC and first built by third-party Kyo- 
cera. These too were lightweight machines 
with full keyboards, powered by four AA 
batteries. But Kay’s design had an eight-line 
display. Though none of the models had the 
same brushed-aluminum elegance of the 
Typecorder, they were several steps ahead 
and included support for a full duplex 
modem. | used my NEC PC801A for almost 
10 years before switching to a PowerBook 
180, which | still use today. 

But the evolution of laptops has gone 
somewhat downhill. 


Common PINs 

Now when | travel, almost everyone is 
pecking away at a keyboard. The one-line 
monochrome message has evolved into 


a full-color, 12-inch display. That is enormous 
progress, but at a powerful price. | now 
carry eight to ten battery packs during long 
trips. | won't even consider a laptop design 
that includes unstackable batteries. The fact 
that most batteries don't indicate their 
charge state is pathetic. It's as if the designer 
assumed that the laptop would always be 
used plugged in, and that people would 
travel with one spare battery at most. 

While advising a large Japanese firm on 
its future laptops during the late 19805, | 
discovered that Japanese designers viewed 
them as movable desktops. Small homes 
and offices made it necessary to put a 
machine away and take it out again. They 
were designing machines that would never 
see a lap and would fit perfectly into a cul- 
ture that drew hard lines between home 
and office, work and play. 

But portable computers are also for peri- 
patetic, digital people. These are people 
who need more than a high-octane com- 
puter – they need a constant digital pres- 
ence. Under these conditions, the value of 
some features suddenly changes. For exam- 
ple, lightness counts, but ruggedness counts 
more. | have abandoned PC card modems 
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because their connector is too delicate; 
| prefer shoving the RJ-11 into the back. 
Today, flight attendants don't ask me 
what's on my lap; they ask me if it has a 
CD-ROM - in which case the FAA says | can't 
use it inflight. | doubt laptops radiate a big 
enough electrical field to be hazardous, but 
I'm certainly not going to argue, even if this 
falls on the ridiculous side of the safety 
issue. And forbid that laptops should be 
fully prohibited (as they were for a while 
on Korean Air). If that happens, there will 
be something new to envy and market: 
tempested laptops, the machines the intelli- 
gence community uses to avoid radiation 
leaks (so spooks and counterspooks can- 
not snoop from a distance). 


Real envy 

Laptop form factors have approached their 
limits. Face it - keyboard size is driven by 
the size of your hands: you don't want your 
machine to be less than 11 inches wide. The 
screen probably ought to be about 8 inches 
tall, hence the machine needs to be 8 inches 
deep. And, if the machine gets too thin, it 
will become structurally awkward, if not 
uncomfortable. In fact, you want a certain 
amount of weight so it won't slide around. 

Even the display has limits. You really 
don't need more than 100 pixels per inch. 
Today, display brightness and contrast are 
more important than resolution - so there 
goes power again (until somebody invents 
a good reflective display). 

But | do have one new requirement - 
something that planes and boats have and 
cars soon will. | want my laptop to know 
where it is. At a basic level, this means know- 
ing about time and time zones. However, | 
mean something much more refined, includ- 
ing the ability to correlate longitude and 
latitude with cities, so that my laptop will 
know what town it's in, what language to 
use, what local telephone numbers to dial, 
and what protocols to use for Net access. 
Let it worry about changing dial tones or 
the need to use pulse versus touch tone. 

Computer vendors: You have the form 
factor about right. Stop producing smart- 
looking, power-hungry machines, and 
move toward simple-to-use, smart-acting 
machines. A simple start is letting my lap- 
top know where it's situated. m = m 
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EXTRA GLOW. FILM: KODAK E1008. MODEL: ROMAN. MUSIC: "BORN SLIPPY," UNDERWORLD. 
www.kodak.com/go/professional 


ABSOLUT 


ABSOLUT* VODKA. PRODUCT OF SWEDEN. 40 AND 50% ALC/VOL (80 AND 100 PROOF). 100% GRAIN NEUTRAL SPIRITS. ABSOLUT COUNTRY OF SWEDEN VODKA & LOGO, ABSOLUT, ABSOLUT BOTTLE DESIGN, ABSOLUT 
CALLIGRAPHY AND ABSOLUTVODKA.COM ARE TRADEMARKS OWNED BY V&S VIN & SPRIT AB. ©1994 V&S VIN & SPRIT AB. IMPORTED BY THE HOUSE OF SEAGRAM, NEW YORK, NY. PHOTOGRAPH BY STEVE BRONSTEIN 


THOSE WHO APPRECIATE QUALITY ENJOY IT RESPONSIBLY. 


